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Nomenclature 


Eponymous titles are no longer in fashion, because they 
frequently lend themselves to controversy over historical 
precedence, invite criticism on the grounds of descriptive 
inaccuracy, and can usually be replaced with advantage 
by a scientific name which simultaneously identifies, 
defines, and classifies the disease in question. The term 
“ Eisenmenger’s syndrome,” as used in these lectures, 
therefore requires some explanation, especially since 
the Editor of the British Heart Journal stated recently 
that it has “outlived [its] usefulness and should no 
longer be used in clinical medicine” (Brotmacher and 
Campbell, 1958). 

An eponymous title may be justified, however, when 
it has been introduced by someone singularly entitled 
to do so (Abbott and Dawson, 1924), when it has 
become familiar by customary use on an international 
scale over a period of 34 years, when the aetiology and 
precise mechanism of the syndrome are still controver- 
sial, and when there is no convenient alternative title 
likely to stand the test of time. Nothing is gained by 
changing customary nomenclature prematurely. To 
dispense with the term altogether, and to regard the 
Eisenmenger complex simply as a variety of ventricular 
septal defect, is to deny the very essence of the syn- 
drome, for, as will become clear later, its distinguishing 
feature lies not in the anatomy of the defect, but in the 
behaviour of the pulmonary circulation. 

It may help at this early stage to state precisely what 
Eisenmenger described. 

Dr. Victor Eisenmenger published his paper on 
“ congenital defects of- the ventricular septum ” in 1897. 
He described in detail a typical example of the condi- 
tion that has since become known as Eisenmenger’s 
complex. His patient was a powerfully built man of 
32 who gave a history of cyanosis and moderate breath- 
lessness since infancy. The cyanosis increased consider- 
ably on effort. He managed well enough, however, and 
was able to lead an active life until January, 1894, when 
dyspnoea increased and oedema set in. Seven months 


later (August) he was admitted to hospital in a state of 
heart failure. 

Examination revealed marked cyanosis, clubbing of 
the fingers and toes, thickening of the distal joints, and 
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polycythaemia. The venous pressure was raised, the 
liver distended, and oedema extensive. The right side 
of the heart was obviously enlarged, and there was a 
loud systolic murmur, accompanied by a thrill, maxi- 
mal in the third and fourth left intercostal spaces near 
the sternal edge. The murmur was not conducted at 
all well to either the aortic or the pulmonary areas, and 
would have been regarded as tricuspid had it not been 
for the lack of a giant v wave in the jugular pulse. The 
pulmonary second sound was not impressive, but a basal 
diastolic murmur, presumably from pulmonary incom- 
petence, developed later. He improved with rest and 
digitalis, but collapsed and died more or less suddenly 
on November 13 following a large haemoptysis. 

The clinical diagnosis of ventricular septal defect was 
based on the systolic murmur and thrill in the third and 
fourth left interspaces. The haemoptysis was attributed 
to pulmonary infarction. 

Both were confirmed at necropsy. The defect was 
round and situated in the membranous septum; it 
measured 2 to 2.5 cm. in diameter, and was placed in 
such a way that the lumen of the aortic orifice fell half 
over the left ventricular outflow tract and half over the 
right. Both aortic and pulmonary valves appeared to 
be competent. The left ventricle measured 8 to 10 mm. 
in thickness, the right 10 mm. The latter was much 
dijated and obviously the bigger chamber. The tricuspid 
ring was very widely stretched. There was consider- 
able atherosclerosis of the pulmonary artery and its 
branches, but none in the aorta. In the left upper 
and right lower lobes of the lungs there was exten- 
sive haemorrhagic infarction secondary to multiple 
thrombosis. 

Eisenmenger interpreted the situation as follows: in 
ventricular septal defect (he wrote) the difference in 
pressure between the left and right ventricles ensured a 
left-to-right shunt ; the pulmonary circulation was there- 
fore overfilled, the systemic circulation underfilled ; 
increased stiffness of the lungs hindered ventilation and 
congestion hampered gaseous exchange; cyanosis de- 
pended more, however, on the poor systemic circulation 
—that is, it was peripheral rather than central. He dis- 
cussed the “riding aorta” at considerable length and 
concluded that this was caused neither by a congenital 
fault of rotation nor by the direction of blood flow 
through the defect, but that it was a more or less 
5098 


. 
* 
| 
5 
a 
A 
ae 


702 Serr. 20, 1958 


inevitable consequence of the position of the defect itself 
in relation to the normal anatomy of the parts con- 
cerned, and was more apparent than real. Eisenmenger 
was unaware that the shunt was reversed in the case he 
described so carefully, despite his statement that a rise 
in pulmonary vascular resistance—from multiple throm- 
bosis, for example—would equilibrate the pressures in 
the two circulations and so prevent both shunt and 
murmur. 

His misinterpretation was based chiefly on two obser- 
vations: first, since the cyanosis had been present from 
birth, he could not attribute it to reversed shunt from 
thrombo-obstructive pulmonary hypertension, for the 
thromboses were terminal; second, the absence of a 
giant v wave in the jugular pulse forced him to ascribe 
the systolic murmur and thrill to a left-to-right shunt 
through the defect rather than to tricuspid incom- 
petence. He had no means of knowing that a high pul- 
monary vascular resistance might exist from birth in- 
dependent of thrombo-obstructive lesions, and he was 
obviously unaware of the character of the venous pulse 
in cases of tricuspid incompetence with normal rhythm. 
In his honour, however, may be enumerated the follow- 
ing: (1) The case history that he described was com- 
plete, faultless, and wholly typical. (2) He stated that in 
otherwise uncomplicated ventricular septal defect pul- 
monary hypertension resulting from obstruction in the 
pulmonary circulation would abolish both left-to-right 
shunt and the classical murmur. (3) He took great pains 
to prove that an overriding aorta played no part in the 
physiological disturbance of the circulation. 


Conflicting Hypotheses 


Abbott and Dawson (1924) attributed the cyanosis of 
Eisenmenger’s case to a right-to-left shunt through the 
defect on account of the overriding aorta, and Abbott de- 
scribed in detail a similar case herself (Baumgartner and 
Abbott, 1929). In her well-known table, which has recently 
been reproduced (Abbott, 1952), she analyses seven such 
cases. She ascribed the systolic murmur to the inter- 
ventricular shunt. 

Taussig (1947) stated that “the essential feature of the 
Eisenmenger complex is that the aorta is dextroposed and 
overrides the right ventricle.” That she was dissatisfied with 
this explanation, however, is clear from several other state- 
ments that she made: namely, “ The dynamics of the circu- 
lation may be such that the powerful ejection of blood from 
the left ventricle into the aorta draws by suction a larger 
volume of blood from the right ventricle into the aorta than 
would be shunted through the opening if the force of 
ejection were the same in the two ventricles” (cf. the 
common ejectile force from both ventricles invoked by 
Edwards, 1957); and, “ The cause of the cyanosis in these 
patients is by no means clear. In such individuals there 
may well be some alteration in the pulmonary epithelium 
or in the pulmonary vascular bed which prevents complete 
oxygenation of the blood in its passage through the lungs ” 
(Taussig and Blalock, 1947). At that time she believed that 
“cyanosis was usually absent in infancy and early child- 
hood,” and may have been unable to correlate this with the 
override hypothesis. 

Brown (1950) considered that the essential features of the 
Eisenmenger complex consisted of “a high defect of the 
interventricular septum, dextroposition of the aorta, and a 
normal or dilated pulmonary artery.” He stated that the 
cyanosis was due partly to a right-to-left shunt depending 
on the degree of override, and partly to “failure of 
adequate oxygenation in the lungs.” 

Thus 50 years of cardiology failed to advance Eisen- 
menger’s description, and opinion remained opposed to his 
belief that the overriding aorta was irrelevant. It was not 
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until 1947 that anyone followed up his suggestion that 
obstruction in the pulmonary vascular bed would be expec- 
ted to raise the pulmonary blood pressure and to abolish 
both the left-to-right shunt and the murmur of uncompli- 
cated ventricular septal defect. This was when Bing et al. 
(1947) demonstrated pulmonary hypertension at systemic 
level with bidirectional shunt in five cases of Eisenmenger’s 
complex. 

Since then innumerable studies have confirmed that 
pulmonary hypertension at systemic level is invariable in 
Eisenmenger’s complex, typical earlier papers being those of 
Burchell et al. (1950), Wood (1950, 1952), Selzer and 
Laqueur (1951), and Soulié et al. (1953). The part played 
by pulmonary hypertension may be summed up in Selzer’s 
words “ that the most characteristic feature of Eisenmenger’s 
complex is the presence of severe pulmonary hypertension.” 

As a result of such studies the concept quickly grew up 
that Eisenmenger’s complex is pulmonary hypertension with 
reversed or bidirectional shunt through a large ventricular 
septal defect. Anatomical overriding or dextroposition of 
the root of the aorta may or may not be found at necropsy 
in clinically indistinguishable cases. 

This has not ended the controversy, however, but has 
merely shifted the grounds of differing opinion. The debate 
now centres in the nature of the high pulmonary vascular 
resistance. Does this result from persistence of the foetal 
type of pulmonary circulation (Civin and Edwards, 1950), 
independent coincidental congenital disease of the pulmon- 
ary circulation (Evans, 1951 ; Kohout et al., 1955), degenera- 
tive or thrombo-obstructive pulmonary vascular disease 
secondary to high flow or hyperkinetic pulmonary hyper- 
tension (Whitaker, 1958 ; Brotmacher and Campbell, 1958), 
transmission of a high left ventricular pressure to the 
pulmonary circulation owing to lack of obstruction at the 
site of a large defect (Edwards, 1957 ; Brotmacher and 
Campbell, 1958), a high right ventricular pressure initially 
determined by the override so that the right ventricle has 
to help support the systemic blood pressure (Soulié ef al., 
1953), or initially from reactive pulmonary vasoconstriction, 
degenerative and late thrombo-obstructive pulmonary vascu- 
lar disease being secondary (Wood, 1952, 1956, 1958) ? 
With so many conflicting hypotheses concerning the origin 
and maintenance of this pulmonary hypertension at the 
present time, it would be begging the question to introduce 
new aetiological nomenclature. 


Definition 


But Eisenmenger’s complex may be redefined with great 
advantage. Almost all writers have defined it as a cyanotic 
form of congenital heart disease with a large ventricular 
septal defect and overriding of the aorta, and in recent years 
pulmonary hypertension has been added. In the light of 
present knowledge, however, and fitting better with Eisen- 
menger’s description, ideas, and insistence on the artificiality 
of the override, a better definition would be pulmonary 
hypertension at systemic level, due to a high pulmonary 
vascular resistance (over 800 dynes sec./cm.*), with reversed 
or bidirectional shunt through a large ventricular septal 
defect (1.5 to 3 cm. across). Rarely the systemic and pul- 
monary vascular resistances may be so delicately balanced 
as to permit of no material shunt in either direction. To 
have no definitive name by which to call such cases would 
be intolerable ; nor would ventricular septal defect with 
pulmonary hypertension suffice, for many such cases are 
not in the same category at all, the pulmonary hypertension 
being mainly hyperkinetic (due to a high pulmonary blood 
flow). The definition of Eisenmenger’s complex given above 
is far too cumbersome to use routinely, and so there is little 
choice but to continue to employ the eponymous term itself, 
at least for the time being. 

Now this modern definition of Eisenmenger’s complex 
leads on to another very important consideration. The syn- 
drome described is essentially pulmonary hypertension with 
reversed or bidirectional shunt, and it matters very little 
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where the shunt happens to be. At the bedside it is usually 
easy enough to diagnose the essential physiological situa- 
tion, but often extremely difficult, if not impossible, to iden- 
tify the site of the defect ; indeed, to do so with certainty 
may still prove very difficult after full physiological investi- 
gation, including cardiac catheterization, angiocardiography, 
dye dilution curves, and other special tests. The frequency 
with which necropsies disclose an anatomical diagnosis differ- 
ent from what was expected is as embarrassing as it is educa- 
tional. The fact is that a remarkably similar physiological 
situation occurs when any large communication between the 
two circulations is complicated by a pulmonary vascular 
resistance around systemic level. There are no fewer than 
12 different anatomical abnormalities which may present in 
this way (Table I), and, in view of the frequent uncertainty 


TasLe I.—Causes and Frequency of Eisenmenger’s S yndrome _ 


| No. Frequency 
Total with of Eisen- 
No. of Eisen- menger 
Cases menger | Reaction 
Reaction (%) 
i. Patent ductus arteriosus .. 180 29 | 16 
ii. Aorto-pulmonary septal defect 10 6 60 
iii. Persistent truncus arteriosus <4 a4 a 100 
iv. Transposition of ths great vessels } 
(with V.S.D.) : > | 12 7 58 
v. owen) transposition (with | 
V.S.D. 3 3 100 
vi. Single 6 6 100 
vii. Ventricular septal defect .. 136 21 | 16 
viii. Common atrio-ventricular canal or 
persistent ostium me ‘ 21 | 9 43 
ix. Single atrium | | 
x. Atrial septal defect . - 324 19 6 
xi. Hemianomalous pulmonary venous 
drainage .. 3 0 | 0 
xii. Total anomalous pulmonary venous | 
drainage 6 1 17 
Site uncertain 22 22 
727 127 | 17:5 


regarding the exact anatomical diagnosis, a term which 
embraces them all is highly desirable. Since Eisenmenger’s 
case, when seen clinically at that time, was no more likely 
to have had a ventricular septal defect than any of the other 
11 conditions tabulated, with the possible exception of a 
simple atrial septal defect, I suggested extending the meaning 
of the expression “Eisenmenger’s syndrome” to embrace 
these 12 conditions when behaving physiologically like 
“ Eisenmenger’s complex” proper (Wood, 1956). 

In these lectures I propose to elaborate this theme, to 
discuss in detail the differential diagnosis between the 
various members of the group both at the bedside and by 
means of special investigations, to probe the mechanism 
responsible for the high pulmonary vascular resistance, and 
finally, in synthesis, to offer a hypothesis which may explain 
both the common physiological behaviour and the excep- 
tions to it. 


Material 


The analysis is based on a consecutive series of 127 
cases of Eisenmenger’s syndrome (as just defined) studied 
personally over a period of 11 years. Nearly all were 
catheterized, angiocardiography was carried out when con- 
sidered necessary, and during the last year dye dilution 
curves have also been recorded. Eighteen of these 127 
patients died, and a necropsy was obtained in 15 of them. 
The clinical diagnosis of the anatomical defect was correct 
in nine, half correct but incomplete in four, wrong in two, 
and unproved because there was no necropsy in the other 
three. This represents a completely accurate clinical diag- 
nosis in only 60%, or a rate of error far in excess of that 
experienced with any other form of congenital heart disease, 
and emphasizes the need for a single term to embrace the 
whole group clinically. Of the total of 127 cases, 22 have 


been rejected on the grounds of too much uncertainty 
with regard to the site of the defect. 

In addition, and owing to the kindness of many friends 
in Britain, I have been able to collect details of a further 
38 cases which were well worked out during life and which 


subsequently came to necropsy. In these the shunt was 
aorto-pulmonary in 16, interventricular in 11, and inter- 
atrial in 11. To avoid duplication—for no doubt many of 
these cases have been or will be reported elsewhere—I am 
not including them in the analysis, but merely using them 
as a means of checking the accuracy of other data, and to 
facilitate the interpretation of my own findings. Without 
such necropsy control too many errors of interpretation are 
likely to be perpetuated. When data from these 38 post- 
mortem cases is used in this paper the fact is stated. 

My own material is presented in Table I and represents 
17.5% of a total of 727 cases of congenital heart disease 
with a communication of some sort between the systemic 
and pulmonary circulations. The frequency of the Eisen- 
menger reaction in each type of defect is given in the third 
column. It simplifies matters considerably if cases are 
regarded as having a shunt at aorto-pulmonary, ventricular, 
or atrial level, without stating specifically the nature of the 
defect. For example, both patent ductus and aorto-pulmon- 
ary septal defects have an aorto-pulmonary shunt, although 
there are specific differences between the two; again, 
persistent truncus, transposition or corrected transposition 
with ventricular septal defect, ventricular septal defect itself, 
single ventricle, and persistent ostium primum all shunt to 
an important degree at ventricular level, and in this respect 
may be taken together; similarly, atrial septal defect, 
single atrium, hemianomalous pulmonary venous drainage, 
and total anomalous pulmonary venous drainage directly or 
indirectly into the right atrium form a third group, all 
having the shunt at atrial level. 


Frequency of the Eisenmenger Reaction 


Eisenmenger’s syndrome, as defined in this paper, 
accounted for 8% of the first 1,000 cases of congenital heart 
disease in my series. 

Since necropsies prove conclusively that the Eisenmenger 
reaction is excited only by large communications between 
the two circulations, the frequency of such reactions in 
relation to the site of the communication should be assessed 
only as a percentage of large defects. In the 53 cases of 
Eisenmenger’s syndrome that came to necropsy, the minimal 
size of aorto-pulmonary, ventricular, and atrial communica- 
tions was 0.7 cm., 1.5 cm., and 3 cm. respectively. In the 
absence of the Eisenmenger reaction, defects of this order 
result in pulmonary blood flows ranging between 15 and 
30 litres per minute, or pulmonary/systemic flow ratios of 
3.5 to 6, at least in respect of aorto-pulmonary and ventricu- 
lar communications ; atrial septal defects are probably all 
large enough to excite the Eisenmenger reaction, but only 
those giving rise to similar pulmonary blood flows have 
been included in the calculations. The clinical features of 
these relatively large defects were in harmony with the 
physiological findings. It is appreciated that these are very 
artificial criteria for assuming that the defects were as large 
as those found in the Eisenmenger syndrome, but the 
object is simply to exclude from the estimates all those cases 
of mild or moderate severity which are known never to 
excite the Eisenmenger reaction. 

The frequency of the Eisenmenger reaction in relation to 
large communications between the two circulations is given 
in Table II. It will be seen that Eisenmenger’s syndrome 
occurs in over half of the cases with aorto-pulmonary or 
ventricular communications, but in only 9% of those with 
large atrial septal defects, and it is emphasized that this six- 


TABLE II.—Frequency of the Eisenmenger Reaction in Relation to 
the Site and Size of the Defect 


, | No. with No. with | No. with Eisen- 
Site of Total No. lore Eisen- menger Reaction 
Communication of Cases Deferts menger | Expressed as percen- 
Reaction |tage of Large Defects 
Aorto-pulmonary 190 35 53 
Interventricular . . 179 97 50 $2 
Interatrial. . a 333 214 20 9 


a 
ri 
A" 
ae 


704 Sept. 20, 1958 


fold difference must be a conservative estimate, for it is 
probable that communications at aorto-pulmonary or ven- 
tricular level always excite the Eisenmenger reaction if they 
are of sufficient size, and that nearly all atrial septal defects 
are critical in the sense defined. 

No explanation of the physiological mechanism under- 
lying the Eisenmenger reaction is tenable unless it explains 
this remarkable difference. 


Age 

The average age of uncomplicated cases of patent ductus, 
ventricular septal defect, and atrial septal defect when first 
seen was 18, 13, and 26 respectively ; when complicated by 
the Eisenmenger reaction otherwise similar cases had an 
average age of 19, 22, and 35 respectively. 

The great majority of cases of uncomplicated patent 
ductus and ventricular septal defect (67% and 80% 
respectively) are referred to specialist clinics in childhood 
or adolescence. Early recognition of these cases probably 
depends on their characteristic and impressive murmurs. 
The bruit de Roger is especially difficult to overlook in 
view of its central position, and that may be why ventricular 
septal defect is recognized sooner than patent ductus, for a 
continuous murmur high up under the left clavicle may not 
be heard on casual auscultation. That the Eisenmenger 
group is referred somewhat later may be explained by the 
absence of these murmurs. Less than 50° of patients with 
uncomplicated atrial septal defect are referred in childhood 
or adolescence, no doubt for the same reason ; but the much 
later reference of atrial cases with the Eisenmenger reaction 
can have no such explanation, and must mean that pulmon- 
ary hypertension in atrial septal defects is a late-acquired 
characteristic. That it is not an inevitable consequence of 
a high pulmonary blood flow acting on the pulmonary 
vasculature over a long period of time, however, is shown 
by the fact that 12°. of uncomplicated cases of atrial septal 
defect and 15% of those with the Eisenmenger reaction 
were in persons between 50 and 75 years of age. It is clear 
that 70 years of pulmonary plethora may fail to raise the 
pulmonary vascular resistance. 


Sex 


Fig. 1 shows that the sex distribution in patent ductus 
(M/F=1/2) and ventricular septal defect (M/F=1) is the 
same in uncomplicated cases and in those with the Eisen- 
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Fic. 1.—Sex distribution. 


menger reaction. This disposes of the idea that Eisen- 
menger’s complex might be ventricular septal defect 
associated with coincidental primary pulmonary hyper- 
tension, for the M/F sex ratio in the latter is 1/4. 

In atrial septal defect, however, females are nfore 
common in the Eisenmenger group, in which they are as 
frequent as in primary pulmonary hypertension. This con- 
firms that atrial septal defect complicated by a high 
pulmonary vascular resistance differs fundamentally from 
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Eisenmenger’s complex, and from patent ductus with 
reversed shunt. Its late onset has already been offered as 
evidence that it is acquired, and now its high female bias 
Suggests that it may have some factor in common with 
primary pulmonary hypertension. 


Associated Anomalies 


In a consecutive series of 1,250 cases of congenital heart 
disease certain relationships between anomalies outside the 
cardiovascular system and particular kinds of cardiovascular 
malformation have become firmly established. These may 
be enumerated as follows. 

i. When congenital heart disease occurred in more than one 
member of a family, which it did in 5% of cases, it was nearly 
always of the same kind. This rule held good for patent ductus, 
ventricular septal defect, and atrial septal defect, as well as for 
coarctation, aortic stenosis, Fallot’s tetralogy, simple pulmonary 
stenosis, and familial cardiomegaly. 

2. Arachnodactyly was far more often associated with atrial 
septal defect than with any other anomaly, as endorsed by 
Reynolds (1950), and occurred in 15% of uncomplicated cases and 
in 12% of those with pulmonary stenosis and reversed interatrial 
shunt. 

3. Deformities of the limbs were associated with ventricular 
septal defect in seven out of eight instances. Each of the three 
with polydactyly had Fallot’s tetralogy. 

4. Maternal rubella favoured patent ductus, as stated by 
Wesselhoeft (1949). When no history of maternal rubella was 
obtained, cataract and deafness might have similar significance. 

5. Mongols are said to be especially prone to have persistent 
ostium primum or common atrioventricular canal (Brown, 1950). 
The latter was proved at necropsy in one of our more difficult 
cases with the Eisenmenger reaction. 

6. Hyperteleorism alone, or as part of Turner's syndrome, was 
recognized in 20% of cases with pulmonary stenosis and reversed 
interatrial shunt, but in only 1% of cases of Fallot’s tetralogy. 

In the differential diagnosis of Eisenmenger’s syndrome 
due regard should be paid to these observations. 


Clinical Features 


Onset.—It was usually possible to establish from the 
history when the Eisenmenger syndrome was first fully 
developed. Cases with inadequate data were excluded from 
the analysis. Table III] shows that the Eisenmenger syn- 


Taste IIIl.—Onset of Eisenmenger Syndrome 


| Duct. | v.s.p. | 
% % % 
Infancy .. 79 83 8 
Childhood and adol 4 | 
92 


Adult life .. 17 2 


drome started in infancy in about 80% of cases of patent 
ductus and ventricular septal defect, but in only 8% of 
cases of atrial septal defect; even more remarkable was 
the fact that it started in adult life in only 2% of cases of 
ventricular septal defect but in 92% of cases of atrial septal 
defect. No further proof is needed that a high pulmonary 
vascular resistance in atrial septal defect is acquired. Con- 
versely, a high pulmonary vascular resistance in the great 
majority of cases of patent ductus and ventricular septal 
defect seems to be established at birth, or at the latest in 
infancy. 

Effort Intolerance.—As described elsewhere, four grades 
of effort intolerance are recognized: slight, moderate, con- 
siderable, and gross—or, of course, there may be none. 
Fig. 2 shows clearly that in the Eisenmenger group patent 
ductus is by far the best tolerated, nearly half of such cases 
having only slight breathlessness on effort or none at all. 
There was little difference between ventricular septal defect 
and atrial septal defect in respect of effort intolerance ; the 
average grading was 2.5 in both—three-quarters of a grade 
higher than in patent ductus. The lack of symptoms in 
patent ductus with reversed shunt is attributed to the rela- 
tively normal oxygen tension of blood going to the head 
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and neck ; in most cases only the blood passing down the 
descending aorta below the junction of the duct is appreci- 
ably desaturated. As a corollary this explanation demands 
that breathlessness in the Eisenmenger syndrome is due to 
a low arterial oxygen saturation in blood passing through 
the chemoreceptors of the head and neck. 


*le 
(CCl ouct 1-75 
FEV ASO 25+ 
30} 
| 


NIL 2 3 
GRADE EFFORT INTOLERANCE 


FiG. 2.—-Degree of effort intolerance in the three main groups of 
Eisenmenger’s syndrome. ° 


Special Symptoms.—Apart from breathlessness, the chief 
symptoms of the Eisenmenger syndrome are angina pectoris, 
syncope, haemoptysis, and congestive heart failure, in that 
order of onset. The frequency of each-in relation to the 
site of the shunt is given in Table IV. 


Tas_e 1V.—Symptoms of Eisenmenger Syndrome 


Duct. V.S.D. A.S.D. 
% % % 
Haemoptysis 12 33 | 25 
Congestive failure 12 8 10 
Haemoptysis 


The frequency of haemoptysis is emphasized. Its occur- 
rence in 33% of cases of Eisenmenger’s complex contrasts 
sharply with its 4% incidence in a parallel series of 27 cases 
of primary pulmonary hypertension ; and its occurrence in 
25% of cases of atrial septal defect with pulmonary hyper- 
tension and reversed shunt contrasts equally sharply with 
its 3%, incidence in 300 cases of uncomplicated atrial septal 


or 
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Fic. 3.—Frequency of haemoptysis in relation to age in 
Eisenmenger’s complex. 
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defect. It is clear from these figures that haemoptysis is 
not a complication of pulmonary hypertension per se, nor 
of pulmonary plethora. 

In patients with Eisenmenger’s complex haemoptysis was 
never seen before the age of 24, but thereafter it occurred 
with increasing frequency, to reach the 100% mark by the 
age of 40 (Fig. 3). 

At necropsy the common cause of these haemorrhages is 
pulmonary infarction from pulmonary artery thrombosis 
(see Pathology), as in Eisenmenger’s case. The factor which 
encourages such thrombosis in Eisenmenger’s syndrome 
rather than in primary pulmonary hypertension may well be 
polycythaemia ; and the factor which determines its onset 
relatively late in the course of the disease is_ probably 
atherosclerosis. 

A large haemoptysis was the immediate cause of death in 
29°, of 42 fatal cases. As a rule, the patient collapsed and 
died within a few minutes of the onset of the haemorrhage. 
The sudden reduction of blood volume and fall in central 
venous pressure may excite a vasovagal reaction as 
described by Barcroft et al. (1944), and collapse of the peri- 
pheral resistance must result in an abrupt and profound fall 
in arterial oxygen tension as the blood swings away from 
the lungs. 

Cyanosis 


Cyanosis, clubbing of the fingers, and polycythaemia were 
all most florid when the shunt was at ventricular level and 
least with a patent ductus. Thus no case of Eisenmenger’s 
complex was truly acyanotic even at rest, whereas 60% of 
cases with patent ductus and reversed shunt were acyanotic 
in the head and upper extremities. At the other end of the 
scale 42°, of those with ventricular septal defect had con- 
siderable or gross cyanosis, compared with only 4% of those 
with patent ductus. 

Clubbing of the fingers was, of course, closely associated 
with cyanosis: it was absent in 76% of the cases with 
patent ductus and considerable in only 5%; the respective 
figures for Eisenmenger’s complex were 3% and 36%. With 
both cyanosis and clubbing cases with interatrial shunt 
occupied an intermediate position. 

Polycythaemia was rather less unevenly distributed, indi- 
cating that hypoxia in the lower part of the body provided 
some stimulus to blood formation. 

Differential cyanosis with or without differential clubbing 
was seen in 50% of cases with reversed shunt through a 
patent ductus. Not infrequently the left hand was an 
intermediate colour between the pink right hand and the 
blue feet. 

Squatting was uncommon in all members of the Eisen- 
menger group, but was relatively more frequent with ven- 
tricular septal defect (15%) than with atrial septal defect 
(5%) or patent ductus (3%). 

These five facets of arterial desaturation show that shunt 
reversal in the Eisenmenger complex is usually greater than 
in cases with atrial septal defect, and that shunt reversal in 
patent ductus is usually deflected down the descending 
aorta. 

Pulse and Blood Pressure 

The pulse was usually small or normal. It was small 
about twice as often with atrial septal defect (88%) as with 
ventricular septal defect (37%) or patent ductus (50%). 
When full or water-hammer in quality, atrial septal defect 
was never present except in one case with severe anaemia. 
Bidirectional aorto-pulmonary shunts otherwise provided 
the only examples of water-hammer pulses (12%). 

The blood pressure was much the same in the three main 
groups comprising Eisenmenger’s syndrome, averaging 
117/74 with patent ductus, 116/78 with ventricular septal 
defect, and 110/72 with atrial septal defect. 

Jugular Venous Pressure and Pulse.-Both venous 
pressure and pulse were commonly normal, but a small 
dominant a@ wave measuring about 3 mm. Hg was seen in 
20 to 25% of cases of each type. A giant a wave measuring 
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at least 6 mm. Hg was seen in 18% of cases with atrial 
septal defect, but very rarely when the shunt was elsewhere. 
Large v waves from tricuspid incompetence occurred in 
5% of all cases. 


Palpation and Auscultation 


As might be expected from previous evidence indicating 
that pulmonary hypertension in atrial septal defect is 
commonly acquired, the most pulsatile right ventricles were 
three times as common in this group, in which a consider- 


Fic. 4.—Electrocardiogram in a case of pulmonary hypertension 
with reversed interatrial shunt showing absent Q waves in V, 
and V 


Ve Vv, 


Fic. 5.—Electrocardiogram in a case of pulmonary hypertension 
with bidirectional shunt through a patent ductus showing prom- 
inent Q waves in leads V, and V,,. 


able right ventricular lift was recorded in 57%. In the 
majority of other cases a left parasternal impulse was either 
slight or moderate in degree. The left ventricle was nearly 
always impalpable or could not be recognized. An impulse 
over the pulmonary artery was felt in approximately 66% 
of cases in each group. 

Right atrial gallop was heard in 38°, of cases with inter- 
atrial shunt, but in only 2 to 3% of the others, a relationship 
similar to that of the giant a wave. A sharp pulmonary 
ejection click was heard in about two-thirds of all cases. 
Diastolic gallop was rare (3".,). 

A functional pulmonary ejection murmur, usually of 
moderate intensity and relatively short duration, occurred 
in 80% of all cases, and was loud in one-quarter of them. 
A thrill accompanied one-half of the loud murmurs, and 
was therefore present in 10% of all cases. ‘ 

A pulmonary diastolic murmur was heard in 50 to 66%, 
of all groups, and was accompanied by a thrill in 10%. 

The second heart sound was single in 55% of cases of 
Eisenmenger’s complex, but in only 6% of cases with patent 


ductus and in none with atrial septal defect. Close split- 
ting of the second sound did not distinguish Eisenmenger’s 
complex from patent ductus with reversed shunt. Obvious 
or wide splitting of the second sound, however, was rare 
(12%) in Eisenmenger’s complex, but common (50%) with 
patent ductus, and very much the rule (86%) with atrial 
septal defect. The split widened with inspiration in the 
normal manner in cases with patent ductus, but remained 
fixed in cases with atrial septal defect. 

The puimonary component of the second sound was 
palpable and sharply accentuated in 90% of cases with 
patent ductus or ventricular septal defect, and in 57% of 
cases with atrial septal defect. The lower incidence in the 
atrial group was attributed to the frequency with which such 
cases had a pulmonary artery pressure below systemic level 
(see below). 


Electrocardiogram 


The P wave was normal in 55% of all cases, 2 to 2.5 mm. 
high in 25%, and 3 mm. high or more (rarely) in 20%. 
Measurements were similar in all groups. Two patients with 
patent ductus had a P mitrale. 

Paroxysmal atrial tachycardia or flutter (rarely fibrillation) 
occurred in nearly 20% of those with atrial septal defect, 
but in none with unquestionable ventricular septal defect, 
and in only 5% (fibrillation) of those with patent ductus. 

Q waves were absent in lead V¢ (Fig. 4) in 87% of the 
atrial cases, but in only 18% of those with patent ductus. 
Good Q waves were seen in both leads Vs and V¢ in only 
one of the atrial cases, but in half of those with patent 
ductus (Fig. 5). Patients with Eisenmenger’s complex occu- 
pied an intermediate position in respect of Q, which was 
absent in lead V¢ in two-thirds, and present in both leads 
V; and in one-quarter. 

The QRS-T complex showed considerable (or gross) right 
ventricular preponderance in about half of all cases (Fig. 6), 


Fic. 6.—Gross right ventricular preponderance in a case of 
Eisenmenger’s syndrome. 


Fic. 7.—Electrocardiogram showing relatively minor changes in a 
case of Eisenmenger’s complex proper. 
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but significantly more so (80%) in cases with atrial septal 
defect than when the shunt was elsewhere (44%). Absent 
or only slight right ventricular preponderance was never 
seen in atrial cases, but occurred in 37% of the others 
(Fig. 7). In about two-thirds of the 22% without simple 
right ventricular preponderance there was some evidence of 
left ventricular enlargement in addition to right (chiefly with 
patent ductus) or the QRS complexes were large and 
biphasic right across the chest (chiefly with ventricular 
shunts). 
X-ray Appearances 

A right-sided aortic arch was demonstrated in 16% of 
cases of Eisenmenger’s complex, but was never associated 
with patent ductus or atrial septal defect. Since a right- 
sided arch was not seen with uncomplicated ventricular septal 
defect, whereas it occurred in 17% of a parallel series of 150 
cases of Fallot’s tetralogy, its association with Eisenmenger’s 
complex cannot be ignored embryologically. 

A rounded shadow overlying the aortic knuckle, which 
therefore looked double-edged, was seen in two cases of 
patent ductus (Special Plate, Fig. A), and was believed to 
represent the duct itself. 

Calcification of the duct, or in one or other of the great 
vessels at the junction of the duct, was seen in only one 
case. 

As a rule, however, the characteristic feature at the base 
in all varieties of the Eisenmenger syndrome is conspicuous 
dilatation of the pulmonary arc. This was so in 90% of 
the whole series (Fig. B). 

Dilatation of the right branch of the pulmonary artery 
was remarkable in only 6% of cases with ventricular septal 
defect, and 10% of cases with patent ductus; with atrial 
septal defect, on the other hand, it was the rule, and 
occurred in no less than 60% (Fig. C). Since conspicuous 
dilatation of the right branch of the pulmonary artery is 
common in cases of uncomplicated atrial septal defect, but 
was not a feature of a parallel series of 27 cases of primary 
pulmonary hypertension, nor of 60 cases of mitral stenosis 
with extreme reactive pulmonary hypertension, it must be 
concluded that a large right pulmonary artery depends 
upon increased flow rather than upon high pressure, and 
therefore provides further evidence that pulmonary hyper- 
tension in atrial septal defect is usually acquired. 

Diminished pulmonary vascular markings beyond the 
main hilar branches, due to oligaemia, were observed in 54 
to 62% of ail groups (Fig. D). Increased markings, radio- 
logically interpreted as indicating increased flow, were seen 
in 10 to 23% of all groups (Fig. E). In the remainder 
(about 23%%), the peripheral vascular markings could not 
be distinguished from normal (Fig. F). 

Cardiac enlargement, attributed mainly to the right ven- 
tricle, was greatest with atrial septal defect. Thus little or 
no radiological enlargement was recorded in 54% of those 
with patent ductus, 60% of those with ventricular septal 
defect, and 15% of those with atrial septal defect. In con- 
trast, considerable enlargement was observed in 15%, 17%, 
and 50% of these groups respectively. Dilatation, due to 
considerably increased flow in the past, is the probable ex- 
planation for the larger hearts of the majority of the atrial 
cases. 


Summary of Clinical Features 


Common to all cases of the Eisenmenger syndrome are 
central cyanosis, clubbing, polycythaemia, and breathlessness 
on effort, usually dating from infancy or early childhood ; 
recurrent haemoptysis begins in adult life, and may prove 
fatal; if patients survive other risks, such as cerebral 
abscess, bacterial endocarditis, and ill-advised surgical inter- 
vention, they succumb finally to heart failure, usually in the 
fourth or fifth decade. 

Physical signs common to all groups include a small or 
normal pulse, normal venous pressure with or without slight 
dominance of the a wave, an impalpable left ventricle, a 
slight or moderate lift over the right ventricle and pulmon- 


ary artery, a loud pulmonary ejection click followed by a 
short pulmonary systolic murmur, a palpable and sharply 
accentuated pulmonary component of the second heart 
sound, and often a loud pulmonary diastolic murmur. The 
characteristic venous pulse and auscultatory signs of tri- 
cuspid incompetence may complicate the picture. 

The electrocardiogram shows a normal or rather promi- 
nent P wave, and usually moderate or considerable right 
ventricular preponderance. 

Skiagrams reveal conspicuous dilatation of the pulmonary 
artery, slight to moderate cardiac enlargement (chiefly of 
the right ventricle), and peripheral vascular markings that 
are usually oligaemic, but which may be normal or even 
slightly plethoric. 


Distinguishing Features of Individual Members of the 
Eisenmenger Group 


Patent ductus with the Eisenmenger reaction has the 
following special characteristics which help to distinguish it 
from othér members of the group. Effort intolerance is 
relatively slight, squatting is very rare, and most cases are 
acyanotic when first seen. Differential cyanosis is patho- 
gnomonic. The only helpful physical sign is clear splitting 
of the second heart sound, which widens normally during 
inspiration. An electrocardiogram with good Q waves in 
leads Vs and V¢ favours a shunt at aorto-pulmonary or 
ventricular level. Skiagrams may reveal a rounded shadow 
overlying the aortic knuckle, or characteristic calcification, 
both of which are highly suggestive, but rare. 

Aorto-pulmonary septal defect with a high pulmonary 
vascular resistance resembles Eisenmenger’s complex 
closely ; indeed, there is no bedside method of distinguish- 
ing the two, and neither electrocardiogram nor skiagrams 
are helpful. 

Eisenmenger's complex itself is the most probable diag- 
nosis if the patient is male. Breathlessness, cyanosis, and 
clubbing date from infancy or early childhood in the great 
majority of cases, and squatting is very suggestive. A single 
second heart sound strongly favours ventricular septal 
defect. A pansystolic murmur and thrill in the Roger area 
are rarely caused by a ventricular septal defect with reversed 
or bidirectional shunt, just as they are never found in 
Fallot’s tetralogy. When present such a murmur may well 
be mitral, when it suggests persistent ostium primum or 
common atrioventricular canal, or tricuspid. 

Single ventricle is clinically indistinguishable from Eisen- 
menger’s complex. 

Persistent truncus with a high pulmonary vascular resist- 
ance is physiologically similar to a large aorto-pulmonary 
septal defect and cannot be distinguished from it at the 
bedside—or therefore from Eisenmenger’s complex. It is 
excluded, however, by an obviously split second sound and 
favoured by gross pulmonary and aortic incompetence. 
Skiagrams do not show the characteristic dilated pulmonary 
arc of other members of the Eisenmenger group, and 
dilated right and left pulmonary arteries may be displaced 
cranially (Fig. G). 

Transposition or corrected transposition with ventricular 
septal defect and a high pulmonary vascular resistance is 
clinically identical with Eisenmenger’s complex. Skiagrams, 
however, may show the narrow vascular pedicle described 
by Taussig (1938), when the aorta lies immediately anterior 
to the pulmonary artery (Fig. H); or a left-sided ascending 
aorta forming a long slightly convex shadow below the 
aortic knuckle and overlying the left branch of the pul- 
monary artery, for which it may well be mistaken—indeed, 
its true identity may not be revealed until its continuity 
with the great vessels is demonstrated during cardiac 
catheterization or by means of angiocardiography (Fig. I). 
Good examples were described by Goodwin ef al. (1949) 
and by Astley and Parsons (1952). Corrected transposition 


may be suggested by partial or complete atrio-ventricular 
block (Walker ef al., 1958). 
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Atrial septal defect with reversed shunt secondary to a 
high pulmonary vascular resistance is unusual in men. 
Symptoms, especially cyanosis, are rare in infancy and child- 
hood, and commonly do not appear before adult life. A 
late onset is always strongly in favour of atrial septal defect. 
It is probable that most of those that do begin in infancy are 
persistent ostium primums or common. atrio-ventricular 
canals. Of the physical signs, a giant a wave and right atrial 
gallop are very suggestive, and a well-split second sound 
which does not widen on inspiration is virtually diagnostic. 
The right ventricle and atrium are usually larger in atrial 
septal defect than in other members of the Eisenmenger 
group, particularly in those in which cyanosis began in adult 
life ; this is reflected in both the electrocardiogram and the 
skiagram. A dense dilated right pulmonary artery is also 
very suggestive. 

Single atrium with pulmonary hypertension is indistin- 
guishable from atrial septal defect as just described : 
hemianomalous pulmonary venous drainage closely 
resembles atrial septal defect clinically, but splitting of the 
second heart sound may vary with respiration. No cases 
with the Eisenmenger reaction were recognized in the 
present series. Total anomalous pulmonary venous drainage 
into the superior vena cava or inferior vena cava also 
resembles atrial septal defect clinically, but is easily recog- 
nized by the characteristic skiagram ; no such distinguishing 
feature marks total anomalous pulmonary venous drainage 
into the coronary sinus. Severe pulmonary hypertension is 
also rare in these cases. 


Physiological Findings 


As defined in the introduction, the Eisenmenger syndrome 
is pulmonary hypertension at or around systemic level due 
to a high pulmonary vascular resistance (over 10 units) 
associated with reversed or bidirectional shunt through a 
large communication between the systemic and pulmonary 
circulations at aorto-pulmonary, ventricular, or atrial level : 
occasionally the physiology of the two circulations is so 
precisely balanced that there is no shunt in either direction. 
Each member of the group, however, tends to have its own 
distinctive characteristics. 


Taste V Eisenmenger Syndrome. Physiological Data 
Duct. V.S.D A.S.D 
Defect catheterized 90°, 28% 
L.A. samples: O, sat. °, ; — 90-96 
Pul. venous samples: O, sat. ° - 95-99 95-99 
Pul. cap. ven. pres. mm. _ lto6 0-8 0-6 
B.P. minus P.A.P. Zero Zero 27 34 in 70°, 
Bidirectional shunt ee 42” 90°, 84°; 
Av. increase in O, sat. % in chamber 
receiving direct shunt .. 8-6 14-5 13 
Paul. Sys. flow ratio 0-9 10 
Pul. blood flow, |. 2-7 2:1-7-4 2-1-5-5 
Pul. vasc. resistance (units) 22 20 17 
77 (Fem.) 79 82 


Arterial O, sat. % 


General Characteristics of the Eisenmenger Syndrome (Table V) 
1. The catheter passed throuch the defect in 90°, of the 
ducts, one-third of the aorto-pulmonary windows, 28°, of 
ventricular septal defects, and two-thirds of atrial septal 
defects 
A patent foramen ovale was penetrated in four cases of 
Eisenmenger’s complex, but in no case of patent ductus. 
Left and right atrial pressures were similar and left atrial 
samples were 90 to 96% saturated with oxygen. In these 
cases, and also in atrial septal defect with reversed shunt, 
pulmonary venous samples were fully saturated (95 to 99%). 
This proves that there is ordinarily no pulmonary factor 
contributing to the cyanosis of the Eisenmenger syndrome. 
3. The pulmonary capillary venous pressure was uniformly 
normal or low, averaging 2 mm. Hg. and ranging between 
and 6 mm. Hg with reference to the sternal angle in all 
groups. Only in one case with heart failure was it elevated. 
It is presumably raised, however, in those cases of total 
anomalous pulmonary venous drainage in which the 
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Ftc, 8.—Identical systolic pressures in the brachial artery, pul- 
monary artery, and right ventricle in a case of Eisenmenger’s com- 
plex. Note the normal right atrial pressure pulse. 


common vein carrying all the blood from the lungs is 
stenosed at its junction with the superior or inferior vena 
cava, 

4. Pulmonary and systemic blood pressures were practic- 
ally identical in all varieties of Eisenmenger’s syndrome in 
which the shunt was at aorto-pulmonary or ventricular 
level (Fig. 8). Their unity was preserved in the presence of 
any agent which normally influences one or other circula- 
tions more or less selectively—for example, exercise, pulsus 
alternans, ectopic beats, systemic vasodilators such as amyl 
nitrite, and systemic vasoconstrictors such as noradrenaline. 
This is well illustrated by the effect of the Valsalva 
manceuvre (Fig. 9 


Fic. 9.—Identical pressures the right brachial artery and pul- 
monary artery during the Valsalva maneeuvre in a case of 
Eisenmenger’s complex. 


5. Shunts were bidirectional rather than wholly reversed 
in 42%, of cases with patent ductus, 90°% of those with ven- 
tricular septal defect, and 85% of those with atrial septal 
defect. The left-to-right component of a bidirectional shunt 
commonly increased the oxygen saturation of samples from 
the relevant chamber and beyond by about 10% ; the 
average increase was 8.6%, in patent ductus, 14.5% in ven- 
tricular septal defect, 16% in single ventricle, and 13%, in 
atrial septal defect, omitting from the calculations cases in 
which the shunt was wholly reversed or absent altogether 
In two cases of patent ductus there was no shunt either way. 

6. Pulmonary incompetence increased the oxygen satura- 
tion or right ventricular samples in cases with aorto- 
pulmonary bidirectional shunt, and tricuspid incompetence 
influenced right atrial samples similarly in cases with 
bidirectional ventricular shunt. 

7. The pulmonary blood flow ranged between 2 and 7 
litres per minute in all groups, and averaged 4 litres per 
minute. The pulmonary/systemic flow ratio averaged close 
to unity, and never exceeded 1.75. The oxygen saturation 
of samples from the pulmonary artery rarely exceeded 75 
to 80° 
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Fic. A.—Skiagram showing a “ double aortic knuckle ” above Fic. B.—Typical radiological appearances in Eisenmenger’s 
a dilated pulmonary artery in a case of patent ductus. syndrome; the pulmonary arc is conspicuous, and the ulmon- 

ary vascular markings are fairly normal. A case of aorto- 

pulmonary septal defect. 

4 


Fic. C.—Skiagram showing gross dilatation of the pulmonary Fic. D.—Diminished pulmonary vascular markings in a case of 
artery and the right branch in a case of pulmonary hyperten- Eisenmenger’s complex with corrected transposition. 
sion with reversed interatrial shunt. 
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Fic. G.—Persistent truncus arteriosus showing a bay 4 
in the region of the pulmonary arc and consider- ’ 
able dilatation of the proximal pulmonary artery 
branches which are coming off the trunk. 


Fic, E.—Moderate gd plethora and slight dilatation of the left 
atrium in a case of Eisenmenger’s complex with increased pulmonary 


blood flow, probably associated with a single ventricle. 


Fic. H.—Transposition of the great vessels, showing th 
the slender waist and slight pulmonary plethora ce 
despite the high pulmonary vascular resistance. 


Fic. I.—Angiocardiogram showing a_ left-sided of 
ascending aorta in a case of Eisenmenger’s syndrome : 
associated with transposition or corrected trans- Seri 

position. pat 


é Fic. F.—Relatively normal pulmonary vascular markings in a case of 
Eisenmenger’s complex. 
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8. The pulmonary vascular resistance ranged between 10 
and 45 units (800 to 3,600 dynes sec./cm.*), and averaged 
22 units in patent ductus, 20 units in Eisenmenger’s com- 
plex, and 17 units in atrial septal defect. When considering 
the resistance, due allowance should be made for the smaller 
blood flows of infants and small children. 

9. The arterial oxygen saturation (femoral in cases of 
patent ductus) averaged between 77 and 82% in all groups, 
and was remarkably close to the mean in three-quarters of 
all cases, 

[The second part, together with a list of references, will 
appear in our next issue.} 


ARTERIAL OCCLUSION COMPLICATING 
THORACIC OUTLET COMPRESSION 


SYNDROME 
BY 
Cc. G. ROB, M.C, M.Chir., F.R.C.S. 


Professor of Surgery, St. Mary’s Hospital, London 
AND 


A. STANDEVEN, M.Chir., F.R.C.S.,  F.R.C.S.Ed. 
Assistant, Surgical Unit, St. Mary's Hospital, London 


It is well known that a cervical rib, a fibrous band in the 
anterior border of the scalenus medius, or an enlarge- 
ment on the first rib may cause symptoms of vascular 
disease in the upper limb, but it is less well appreciated 
that the result may be a major amputation, ischaemic 
contracture of the fingers, or ischaemic muscle pain in 
the forearm and hand. Three cases have been recorded 
in the literature in which proximal spread of arterial 
thrombosis had reached the bifurcation of the innomi- 
nate artery and caused hemiplegia. We believe that this 
complacency may be attributed to the excellent col- 
lateral circulation in the upper limb, which in the more 
minor lesions leads to minimal symptoms and spon- 
taneous recovery ; to the still widely held theory of a 
nervous origin for these symptoms, leading possibly to 
inadequate examination of the patients’ vessels ; and to 
the paucity of cases of major arterial occlusion due to 
cervical rib recorded in the literature. The admission of 
six such patients to this unit within the past 12 months, 
however, suggests that the incidence of these major 
occlusions may be higher than is generally realized. 
In 1911 Todd, having noticed that the lowest trunk of 
the brachial plexus is intimately related to a cervical 
rib more often than is the subclavian artery, suggested 
that vascular symptoms associated with such a rib might 
be due to paralysis of the sympathetic fibres running in 
this trunk. With increasing knowledge of the function 
of the autonomic system, Telford and Stopford (1931) 
rightly pointed out that the colour changes induced are 
those of overactivity, not of paralysis, of the sympathetic 
fibres. By administration of ergot they induced end- 
arteritis and thrombosis of the vessels in the combs of 
cocks and concluded that if arterial “spasm” be con- 
tinued for a long period occlusion of the affected vessels 
can occur, and that irritation of the sympathetic fibres 
crossing the cervical rib in the lowest trunk of the 
brachial plexus would thus explain all the vascular 
features seen in these patients, including disappearance 
of the brachial pulse. Moreover, they showed by a 
Series of dissections that in some subjects the sym- 
pathetic fibres are aggregated into a bundle in the lower 


B 


part of this trunk, and argued that only in such a patient 
could these fibres be irritated, thus explaining the much 
greater incidence of neurological than of vascular symp- 
toms associated with cervical rib. 

Lewis and Pickering (1934) exposed the shortcomings 
of this theory by pointing out, firstly, that chronic irrita- 
tion of a nerve trunk results in paralysis, not stimulation, 
of the fibres, and that there appears to be no reason 
why autonomic fibres should behave differently ; and, 
secondly, that in cases of cervical rib the patients with 
vascular symptoms rarely have neurological features, 
whereas on the basis of this theory mixed cases should 
be regularly seen. Their own patient showed peri- 
arterial fibrosis, and it was demonstrated at operation 
that the subclavian artery was nipped between the 
abnormal rib and the clavicle when the arm was 
abducted. They suggested, therefore, that in these cases 
damage to the subclavian artery is followed by local 
mural thrombosis and that all the vascular features can 
be explained by embolism or by spreading thrombosis. 
Eden (1939) strongly supported this theory with the 
evidence of two further cases, and we submit that our 
experiences can be explained on no other basis. 
Support for this theory is also to be found in the not 
infrequent occurrence of a systolic murmur over the 
subclavian artery in these patients, indicating turbulence 
in the blood flow at this point. 


Brachial Artery Occlusion 


In patients with occlusion of the brachial artery a careful 
history revealed that a sudden onset of ischaemic symptoms 
in the hand and forearm was followed by a gradual recovery 
which may have been marred by one or more further acute 
episodes. On examination a powerful brachial pulse ceased 
abruptly in the vicinity of the lower border of the pectoralis 
major or the middle of the arm, points corresponding 
approximately to the origins from the brachial artery of 
major collateral vessels. After treatment, or even spon- 
taneously, pulsation may return in the radial artery, though 
not in the lower brachial artery. These are the typical 
history and findings of a brachial embolus, which affords a 
much more convincing explanation of such a clear-cut pic- 
ture than does a series of events consequent on sympathetic 
irritation. Injury may play a part in liberating an embolus, 
as illustrated by Cases 1 and 2, and may be a single blow 
or the repeated minor traumata associated with a particular 
occupation. 

Case 1 

A man aged 46 gave the history that following a fall on 
to his outstretched left hand at the end of February, 1957, 
the hand had suddenly become “ numb,” painful, cold, and 
white. On March 3 at another hospital a left upper 
thoracic ganglionectomy was performed, following which he 
noticed a pulsating swelling in his neck but no improvement 
of his hand. On March 17 he again had sudden severe pain 
in his hand, with marked pallor and coldness, and a brachial 
embolectomy was attempted but with only transient success. 

He was admitted to our wards on June 28 with gangrene 
of the tips of the thumb and index and middle fingers and 
ischaemic atrophy of the hand. All the interphalangeal joints 
were almost fixed and movements at the metacarpo- 
phalangeal joints were greatly restricted by ischaemic con- 
tractures. The hand was white when elevated, cyanosed 
when dependent. The pulsation in the neck was the sub- 
clavian artery, which showed no aneurysm but was more 
prominent following division of the scalenus anterior at the 
sympathectomy. The brachial pulse ceased abruptly at the 
middle of the arm. X-ray examination showed no cervical 
rib, but a large boss on the first rib in the region of the sub- 
clavian groove. 

At operation on July 10 the left first rib was removed, 
following which the colour and temperature of the hand 
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slowly improved, but when last seen there had been little 
improvement in the movement of his fingers. 

Comment.—The sequence of events in this case appears 
to have been mural thrombosis of the subclavian artery, 
dislodgment by the fall of an embolus which lodged at the 
brachial bifurcation, and consecutive thrombosis to involve 
collaterals on March 17, removal of this clot being followed 
by thrombosis. The end-result is loss of the tips of the 
thumb and index and middle fingers and of 75°% of the func- 
tion of the hand. 


Case 2 


A man aged 22 was transferred to our ward from another 
hospital on May 11, 1957. In November, 1956, he used a 
Kanga drill at work for a day and a half, but thereafter did 
not use it again, as it caused considerable discomfort in his 
right upper limb. In December he suddenly developed pain 
in the right hand and numbness and tingling of the fingers, 
but spontaneous recovery began a few hours later. At the 
beginning of May, 1957, he experienced pain of sudden on- 
set in his right hand and forearm, which became white and 
cold as high as the elbow, but, anticipating spontaneous cure 
as on the previous occasion, he did not seek advice for 
several days, by which time established gangrene of the 
fingers was found. He was at once admitted to hospital, 
where a brachial plexus block was performed and tolazoline 
hydrochloride injected intra-arterially. These measures had 
little effect and he was immediately transferred to St. Mary's 
Hospital. 

On admission he complained of pain in the hand at rest, 
with severe pain in the forearm on movement of the fingers 
or wrist. The limb was cold and blue from the elbow 
downwards with diminution of sensation to pinprick and 
complete loss to light touch. There was dry gangrene of 
the three middle fingers and of the terminal phalanges of the 
little finger and thumb. The axillary pulse was strong but 
ceased abruptly at the lower border of the pectoralis major 
muscle. X-ray examination revealed a complete cervical 
rib. 

The limb was cooled by exposure to a stream of air from 
an electric fan and vasodilatation encouraged by applying 
heat to the body and remaining limbs and by the administra- 
tion of alcohol. Heparin was given intravenously to 
diminish the risk of arterial thrombosis in those vessels still 
patent. These measures produced little change in the 
appearance of the limb but averted spread of gangrene. 
On May 13 the cervical rib was excised with its periosteum 
and upper thoracic ganglionectomy performed. Post- 
operatively reflex vasodilatation and anticoagulant therapy 
were continued, and gradually the area of threatened 
gangrene receded distally. Amputation was postponed until 
July 24, when a line of demarcation was well established 
and it was possible to save the proximal part of the hand 
and portions of the thumb and little finger as a basis for 
later fashioning of a claw hand. 

Comment.—This case also shows how a warning embolus 
may be followed by a more serious one with disastrous 
results. It also points the moral that amputation in embolic 
vascular disease should be delayed until the gangrenous 
tissue is clearly demarcated, for the line is almost invariably 
much more distal than the initial appearance would suggest. 
On admission the general impression was that nothing could 
save this young man from a formal below-elbow amputation. 


Case 3 


A girl of 15 years was admitted to hospital on January 26, 
1957. Eight months previously she had developed tingling 
in the right hand and fingers and had noticed that the hand 
became white and painful if held above her head. Six weeks 
before admission the tip of her little finger became blue. 
as did the middle one shortly afterwards. Two weeks before 
admission she developed sudden severe pain in the forearm 
and hand, which became cold and white and later became 
cyanosed. 


On admission the right forearm and hand were colder 
than the left and there was gangrene of the tips of the 
middle and little fingers. The whole hand was a dusky blue 
colour and little movement of the fingers was possible. On 
the right side of the neck a cervical rib was palpable with a 
prominent subclavian artery, over which a systolic murmur 
was clearly heard. No pulsation could be felt below the 
middle of the arm, at which point the brachial pulse ceased 
abruptly. 

On January 28 a complete cervical rib was removed and 
upper thoracic ganglionectomy performed. The hand imme- 
diately became much warmer, finger movements rapidly 
improved, and the gangrenous areas became demarcated. 

Comment.—This case also illustrates the probability of 
further embolism if the first one is ignored, but fortunately 
in this case the result was less serious. 


Case 4 

A man aged 46 was operated upon elsewhere in February, 
1956, for bilateral inguinal hernia and developed post- 
operative pulmonary collapse. Serial chest x-ray films re- 
vealed that during this period he sustained a stress fracture 
of the right first rib near the scalene tubercle. Just before 
Christmas, 1957, he noticed considerable aching in his right 
forearm during shaving, and he had to rest several times 
during this operation with the arm hanging down, but as 
he often suffered from rheumatic myalgic pains he was not 
unduly alarmed. As symptoms persisted, however, he re- 
ported to his surgeon at the end of January, 1958, and was 
referred to us with the correct diagnosis, for examination 
showed that the brachial pulse ceased abruptly just below 
the lower border of the pectoralis major and x-ray examina- 
tion for cervical rib revealed a large mass of callus on the 
first rib. On admission to hospital on February 25 we 
confirmed these findings, but, in addition, pulsation had 
returned in the radial artery and a_ pulsating collateral 
vessel was found in front of the medial epicondyle of the 
humerus. 

At operation on March 3 the subclavian artery was found 
to have a soft friable wall, and in fact ruptured when de- 
pressed by a finger. Upper thoracic ganglionectomy was 
performed after suture of the artery, but it was deemed wiser 
not to interfere with the first rib. Post-operatively the hand 
was warmer and was no longer cyanosed when dependent. 


Case 5 


A woman aged 32 was awakened by sudden severe pain 
along the inner border of the forearm and hand and 
she noticed that the hand quickly became cold and white. 
Attempts to use the hand increased the pain. The condition 
improved gradually during the next two weeks, but on raising 
the arm above the head the hand still became white and 
numb. 

On admission to hospital at this stage in February, 1952, 
the left hand and forearm were paler and colder than the 
right and no pulsation was palpable below the middle of 
the arm. Cervical ribs were palpable on both sides of the 
neck with prominent subclavian arteries overlying them. 

At operation the subclavian artery on the left side was 
found to be constricted between the scalenus anterior and 
the abnormal rib. Division of the muscle was followed by 
a marked increase in pulsation of the third part of the 
vessel. A complete cervical rib was excised and upper 
thoracic ganglionectomy performed. Post-operatively the 
hand became warm and pink and pulsation returned in the 
radial artery. Unfortunately it has not been possible to see 
this patient since her discharge from hospital. 


Subclavian Artery Thrombosis 


Complete occlusion of the subclavian artery is less 
common than embolism in these patients, but may occur as 
a consequence of local mural thrombosis in one of two 
ways. Firstly, the thrombus may increase in size until it 
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occludes the vessel. If this process occurs gradually one 
would expect the collateral circulation to increase steadily 
with decrease of the flow in the main vessel, and the distal 
vessels to remain patent. Symptoms would develop gradu- 
ally and probably would remain minimal. On the other 
hand, rapid occlusion of the subclavian artery would cause 
symptoms of sudden onset with gradual improvement as 
the collateral vessels dilated. Stammers (1950) records such 
a case. Secondly, a brachial bifurcation embolus could be 
followed by consecutive thrombosis, in which case a sudden 
onset of symptoms would be followed by deterioration, 
either steadily or spasmodically, depending on the rate of 
spread of thrombosis. It is in this group that the risk of 
gangrene is greatest, for the major collateral channels are 
occluded at their origins from the main artery. Reviewing 
29 cases which they were able to trace in the literature, 
Schein ef al. (1956) point out that two out of four patients 
under 35 years sustained major amputations, and 11 of the 
29 had minor amputations. 


Case 6 


A woman aged 37 was admitted to hospital in September, 
1957. In 1947 she had noticed a hard swelling above the 
left clavicle which had been removed at another hospital but 
had recurred. At this time she had been told that she had 
an extra rib. In January, 1957, tingling in the fingers of the 
left hand, with a feeling of numbness, and pain in the fore- 
arm and hand on use developed, and the hand became cold. 
All these features began simultaneously and suddenly and 
she noticed that if she used cold water the hand rapidly 
became blue, but a pink colour was restored by warmth. 
Since January the symptoms had become gradually worse 
and the hand constantly blue and cold. 

On examination there was a palpable left cervical rib with 
a visible subclavian pulse medial to it. There was no 
palpable pulse beyond the rib and the axillary artery could 
be felt as a solid cord as far as the lower border of the 
pectoralis major. The hand was cold and blue, the grip 
weak, ischaemic pain came on rapidly, and there was im- 
paired sensation of the fingers. 

At operation on September 18 the subclavian artery was 
found to be thrombosed from the point at which it crossed 
a cervical rib. The rib was removed and upper thoracic 
ganglionectomy performed.  Post-operatively the hand 
became warm and pink but no pulsation had returned to 
the distal vessels when the patient was discharged from 
hospital. 

Comment.—The original operation in 1947 was excision 
of a cervical rib, presumably subperiosteal as the rib re- 
formed, and the subclavian artery thrombosis may have 
been induced by the operative trauma. The interval of 
10 years between operation and the onset of vascular symp- 
toms, however, suggests that it was spontaneous. It is clear 
that subsequently thrombosis had spread distally to the 
upper arm. 


Case 7 


A man aged 55 was admitted to hospital on September 10, 
1957. Four months previously he had dropped a cup of tea 
because his right hand had suddenly become weak, and soon 
afterwards his fingers began to tingle. Since that time he 
had noticed difficulty in using his right hand, numbness of 
his fingers, and pain in his forearm and hand on use. More 
recently the hand became blue but the other features 
Temained unchanged. 

On examination the right hand was cold and the fingers 
were blue. No pulsation could be felt in the limb or root 
of the neck. X-ray examination revealed a short cervical 
rib on the right side. 

At operation the subclavian artery was found to be 
acutely kinked and narrowed over a stout cord-like structure 
passing from the end of the cervical rib to the first rib, and 
was thrombosed from this point distally. The rib and cord 
were excised and upper thoracic ganglionectomy was per- 
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formed. Post-operatively the hand became pink and 
warmer, but the tingling persisted in the fingers. Use of the 
hand was being regained slowly two weeks later. 


Comment.—The severity of the initial symptoms suggests 
that they were due to a brachial embolus from the obviously 
traumatized subclavian artery, which in turn became throm- 
bosed either by consecutive thrombosis or, less likely, by 
spread of the intramural clot, consequent on the reduced 
blood flow through the vessel. 


Vascular Symptoms Associated with Cervical Rib 


The majority of cervical ribs cause no symptoms, but their 
owners are no less liable to other disease than are their 
fellows. Consequently it is not surprising that patients are 
sometimes seen with both vascular symptoms and cervical 
ribs which are no more than coincidental. 


Case 8 


A woman aged 70 was admitted to hospital in the after- 
noon of October 11, 1957. At lunch her hand became 
suddenly cold and white and the least movement of her 
fingers caused acute pain in the forearm. 

Examination revealed that the right hand and forearm 
were colder and paler than the left, the brachial pulse ceased 
at the elbow, and there was no radial pulse. X-ray exami- 
nation showed bilateral incomplete cervical ribs. The limb 
was kept cool, the body heated, vasodilatation encouraged 
with brandy and tolazoline hydrochloride, and anti- 
coagulants were given to limit thrombosis. Symptomatic 
recovery proceeded steadily and the radial pulse became 
palpable on October 18. 

One month later the patient was readmitted with con- 
gestive heart failure, and it appears likely that the source of 
the brachial embolus was a myocardial infarct. 


Case 9 


A man of 75 years was referred to the out-patient depart- 
ment with gangrene of the tips of his middle and little 
fingers. The radial pulse was palpable and the hand warm, 
but the affected fingers were cold and blue. X-ray exami- 
nation revealed bilateral cervical ribs. The diagnosis of 
digital artery thrombosis due to atherosclerosis was made 
and recovery ensued without active treatment. 


Case 10 

A girl of 19 years was admitted to hospital on Decem- 
ber 6, 1956, with a typical history of Raynaud’s phenomenon 
in the hands, and complaining also of cold feet and blue legs. 
On examination all the peripheral pulses were palpable, 
the subclavian arteries were elevated on cervical ribs, and 
over the left one a systolic murmur was clearly heard. X-ray 
examination confirmed the presence of bilateral complete 
cervical ribs. 

At operation the left subclavian artery presented a palp- 
able thrill and was nipped between the rib and a band 
passing over the vessel. The ribs were excised and upper 
thoracic ganglionectomy was performed. 

Comment.—This girl had the sympatheticotonic condi- 
tions of Raynaud’s phenomenon of the hands and also 
cyanosis of the legs in association with cervical ribs. Never- 
theless, the subclavian murmur and the operative findings 
strongly suggest that mural thrombosis had developed as a 
result of the rib on the left side, and it may be that timely 
operation has prevented embolus or major thrombosis. 
When last seen in January, 1958, the upper limbs were 
symptom-free and the pulses normal. 


Discussion 


Normally the subclavian artery passes from the thorax to 
the arms in a smooth curve over the broad surface of the 
first rib. The effect of a cervical rib is to raise the artery in 
the neck, thus sharpening the curve, and it now crosses the 
comparatively narrow surface of the cervical rib or the 


q 
¢ 


7i2 Serr. 20, 1958 


narrow rigid band connecting the tip to the first rib. Any 
drag on the arm, therefore, will angulate the artery over a 
rigid structure, and a common complaint of these patients 
is inability to carry a heavy package on the affected side. 
Case 7 illustrates this point well, and it affords a probable 
explanation of the attacks of Raynaud's phenomenon which 
form the only symptoms of an occasional patient with cer- 
vical rib. Eden (1939) described a case in which scaleno- 
tomy was ineffective in relieving symptoms and a second 
operation was required for removal of the underlying rib, 
and Smith (1940) recorded a case of subclavian artery 
thrombosis due to kinking of the vessel by a fibrous band 
in the anterior border of the scalenus medius. 

Clearly, then, angulation alone by an abnormal structure 
may be sufficient in time to damage the vessel, but there is 
evidence obtained at operation in such patients that the 
artery may also be subjected to further compression between 
the abnormal structure and the overlying scalenus anterior 
or clavicle. Case 5 is an example of this, and Lewis and 
Pickering (1934) were able to demonstrate the nipping of 
the subclavian artery between a cervical rib and the clavicle 
in their patient when the arm was abducted. Patterson 
(1940) describes an interesting case in which symptoms 
occurred on the second side three years after operation on 
the first, and it was seen at operation that the artery was 
greatly compressed between ‘a cervical rib and the scalenus 
anterior. Division of the muscle afforded only partial relief 
of the compression, but the artery became 40°, larger when 
the rib was removed. 

Periarterial fibrosis may or may not be present in these 
cases, but appears to afford no indication of the severity of 
damage to the artery. In Case 4, for example, little or no 
fibrosis was present, yet the artery was soft and dilated and 
so friable that it ruptured at the touch of a finger. Stammers 
(1950) had a similar experience, and Adson (1947) reported 
two cases of rupture of the artery after scalenotomy, one 
as the operation was being concluded and the second on the 
twelfth post-operative day. That Telford (Telford and 
Mottershead, 1947) found no periarteritis in many of his 
cases cannot, therefore, be used to support his theory. 

It has been suggested as an objection to the occlusive 
explanation of vascular symptoms in these cases that liga- 
ture of the subclavian artery distal to the thyreocervical 
trunk causes no symptoms and hence a mural thrombus 
should not do so. In fact, it does not, until either it becomes 
a complete occlusion or is cast off as an embolus, when 
symptoms of some duration are produced. Transient 
Raynaud attacks are due to intermittent occlusion of the 
artery by increased angulation or compression. Hyper- 
hidrosis is quoted as evidence in favour of Telford and 
Stopford’s (1931) theory, but this is an uncommon symptom 
in cervical rib patients with vascular features and we see 
sporadically patients with hyperhidrosis but no evidence of 
cervical rib. It is our opinion that when the two conditions 
occur in the same patient they are not cause and effect but 
are purely coincidental. 

Whichever theory one believes, there can be no doubt that 
once vascular symptoms appear the rib should be removed. 
To add upper thoracic ganglionectomy takes only a few 
extra minutes, and in our opinion should always be done 
to secure rapid and maximal dilatation of the collateral 
vessels around the block in the main channels. Theoreti- 
cally, one should also excise the affected segment of sub- 
clavian artery to prevent further emboli or thrombosis, and 
replace it with a homograft to restore normal blood flow, 
and this is advocated by Schein et al. (1956). We believe. 
however, that these advantages are largely theoretical. In 
cases of brachial embolus the distal vessel is blocked and 
a graft will do no more to improve the circulation to the 
hand and forearm than a sympathectomy. After removal 


of the traumatizing rib it is probable that the mural throm- 
bus will organize, that the risk of a further embolus is 
small, and hence there is little to be gained by thrombo- 
endarterectomy. On the other hand, there is an appreciable 
incidence of thrombosis of grafts in vessels of this size, 
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particularly if end to end; the collateral circulation in this 
region is excellent and we believe the extent and duration 
of the operation are not justified by the slight improvement 
to be expected over a sympathectomy. 

The ideal would be to remove the cervical rib before 
vascular complications occur, but, as the great majority of 
these ribs never cause symptoms, clearly some selection 
would be required. We suggest that the presence of a 
murmur over the subclavian artery indicates turbulence in 
the blood flow due to the rib (or to athero-sclerosis) and that 
in such a patient serious consideration should be given to 
the advisability of operation. Telford and Mottershead 
(1947) have shown that so many normal persons can 
obliterate the radial pulse by various postural manceuvres 
that these are quite valueless in cases of cervical rib. 
Adson’s deep-breathing test, however, does not fall into this 
class, for it depends on the action of the scalenus anterior 
as an accessory muscle of respiration, and obliteration of 
the radial pulse by this means suggests compression of the 
subclavian artery between a cervical rib and the muscle. 
We suggest that, while this does not in itself constitute an 
indication for operation, such a patient should be watched 
for the development of a subclavian murmur or of vascular 
symptoms, and operation advised should either appear. 


Summary 


Attention is drawn to the serious results which may 
ensue if vascular symptoms in association with a thor- 
acic outlet compression syndrome pass unrecognized or 
are disregarded ; for, though they may be coincidental. 
not infrequently they provide the initial evidence of 
damage to the subclavian artery. The end-result may 
be loss of fingers, ischaemic contracture of forearm and 
hand, or a major amputation, following occlusion of the 
main vascular channels by embolism or thrombosis : 
examples of each are described. 

Further evidence of the purely vascular origin of 
these symptoms as distinct from an indirect autonomic 
effect is presented. 

Treatment is briefly discussed and suggestions are 
made for the selection of those patients with cervical 
ribs in whom vascular complications may arise and for 
whom excision of the rib should be advised. 


REFERENCES 


Adson, A. W. (1947). Surg. Gynec. Obstet., 85, 68 
Eden. K. C. (1939). Brit. J. Surg., 27, 111 

Lewis, T.. and Pickering, G. W. (1934). Clin. Seci., 1, 354 
Patterson, R. H. (1940). Ann. Surz., 111, 531 

Schein, C. J.. Haimovici, H., and Young, H. (1956). Surgery, 40, 428 
Smith, B. C. (1940). Ann. Surg., 111, 546 

Stammers, F. A. R. (1950). Lancet, 1. 603 

Telford, E. D., and Mottershead, S. (1947). Brit. med. J., 1, 325. 

— and Stopford, J. S. B. (1931). Brit. J. Surg., UB, S57 


Two new training films for nurses, on lifting patients, 
have been made by the Ministry of Health, with the help 
of the Central Office of Information. The first deals with 
the lifting of patients in hospital, and demonstrates 
diagrammatically with an animated skeleton the effect on 
the body of a good and bad lift, and how the latter can 
cause injury. Two basic ways of lifting are shown, the 
usual hospital one, and the shoulder (or Australian) lift. 
The second, which is primarily to help district nurses and 
health visitors, could also be of use to relatives who are 
nursing patients at home. Various everyday situations are 
illustrated, including the lifting by a district nurse of a help- 
less patient in a low bed, and in a double bed, in cramped 
surroundings and without other help. Both these films are 
16 mm. and can be hired from the Central Film Library. 


Government Building. Bromyard Avenue, Acton, London, 


W.3, at 5s. for the first day and Is. for subsequent days. 
The films may be purchased for £10 12s. 6d. for Part I and 
£8 10s. for Part II. 
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In 1955, 1956, and 1958 we reported that nicotinic acid 
(niacin) in relatively high doses—in man | g. or more 
per 50 Ib. (44 mg. per kg.) body weight per day—in 
many instances decreases the serum cholesterol in man 
and rabbits, and in rabbits inhibits experimental chol- 
esterol atherosclerosis. This has been fully confirmed 
by other authors (for man by Parsons ef al., 1956; 
Achor et al., 1957; O'Reilly et al., 1957; Parsons and 
Flinn, 1957; Goldner and Vachalek, 1958; and for 
rabbits by Merrill and Lemley-Stone, 1957). 

There is the question whether such a high dosage is 
toxic, especially for the liver. A number of liver- 
function tests and other routine examinations on 
patients who were being given this treatment for 
relatively long periods revealed nothing abnormal. In 
experimental animals which had received still larger 
doses the results were most contradictory. In 1939 
Unna pointed out that the toxicity of nicotinic acid, 
as reported by Elvehjem er al. (1938) for one single 
dog, was likely due to the high acidity of nicotinic acid 
rather than to a specific action. This was borne out 
by the innocuity of sodium nicotinate used by Acker- 
mann (1912), whose experiment had been repeated by 
Elvehjem ef al., but substituting nicotinic acid for the 
sodium salt. Unna showed that the acid has a pH of 
3.3, whereas a solution of sodium nicotinate, corre- 
sponding to 10% of the acid, has a pH of 7-7.1. Unna 
stated further: “Sodium nicotinate is completely dis- 
sociated in solution, and thus no difference in the action 
of this compound from that of the acid itself is to be 
expected.” 

Even after Unna had explained the toxic action of 
very large doses of nicotinic acid by its high acidity and 
suggested the use of its sodium salt in animal experi- 
ments, a number of authors have continued to study the 
toxic effect of large doses of nicotinic acid and to ascribe 
this effect to a specific action, thus disregarding the find- 
ings of Unna. Handler and Dann (1942) reported that 
rats fed a diet containing 2% nicotinic acid gained 
weight, but developed fatty livers, as established by 
their increased content in fatty acids. No microscopi- 
cal examination was done. On the other hand, nicotin- 
amide did not produce fatty livers, but arrested the 
growth of the animals. Contrariwise, Aschkenasy and 
Mignot (1946) found that nicotinamide did not arrest 
growth, but produced necrotic foci in the liver and an 
increase of its fat content. These last two changes were 
conspicuous when the animals were given a protein-free 
diet, less so when the feed contained casein. Finally, 
Janes (1953) found no alteration of liver lipids after 
injection of nicotinic acid into rats. There are also 


many contradictory reports on blood-sugar levels and 


on liver glycogen after administration of nicotinic acid. 
Hallay (1957) and other physicians prescribe in many 
instances nicotinic acid for lowering the blood sugar 
in humans. 


Animal Experiments 

In animal experiments which we have performed in o 
laboratory on rabbits and on rats we have found that feeding 
of high doses of nicotinic acid caused no morphological or 
biochemical changes which could be ascribed to the nicotinic 
acid. This was especially clear in nine rabbits which had 
shown no pathological changes whatever, in spite of the fact 
that during 90 days they had received not only 45 mg. of 
nicotinic acid daily but also cholesterol. In four young 
rats, fed for 14 days a balanced diet containing 2% nicotinic 
acid, to duplicate the experiments of Handler and Dann 
(1942), the animals continued to gain weight, just as theirs 
did. When the rats were killed the microscopical examina- 
tion showed, however, no signs of fatty liver and the chemi- 
cal analysis gave no increase of total fat. It should be 
pointed out that in the experiments of Handler and Dann 
the dose of nicotinic acid per kilogram of body weight of 
the animal would correspond in an adult man of 70 kg. 
to 154 g. daily. 

However, there are human cases reported in which the 
treatment with large doses (3 to 6 g. daily of nicotinic acid) ° 
had to be interrupted for certain periods, or discontinued 
altogether, because of intervening gastro-intestinal disturb- 
ances. According to Achor ef al. (1957), in a series of 45 
patients the treatment had to be abandoned in three cases on 
account of nausea and diarrhoea. In our opinion this may be 
due to the high acidity—that is, to an unspecific factor— 
rather than to a specific action of nicotinic acid. Therefore 
we decided to test large doses of buffered nicotinic acid in 
order to find out whether or not their effect on serum 
cholesterol is comparable to that of pure nicotinic acid. As 
a matter of fact, many clinicians who treat various diseases, 
but mainly such of the circulatory system, with small—that 
is, “ vitamin "—doses of nicotinic acid do not use the acid 
proper, but either sodium or magnesium nicotinate, and that 
per os or by injections. 


Present Investigation 


We submitted a group of university students to a test in 
which they received 1 g. of buffered nicotinic acid (0.6 g. of 
sodium bicarbonate for each gramme of acid) three times a 
day for two weeks. This test is explained in Table I and 


Taste I.—Serum Cholesterol* Before and After Administration 
of Buffered Nicotinic Acid QG g. per day) 


Cholesterol (mg. m1. Serum) 


Subject 
No. — $$$ 
Initial After7 Days | After 14 Days 
1 218 160 142 
2 178 143 132 
3 252 225 235 
4 175 152 132 
5 223 214 196 
6 198 182 162 
7 232 195 188 
N 222 166 156 
9 162 176 167 
10 178 141 135 
il 149 130 132 
12 230 335 | 163 
Mean 201-4 | 184-9 161-7 


* Determination by Schénheimer-Sperry’s method, as modified by C. S. 
McArthur. 


shows that relatively large doses of buffered nicotinic acid 
decreased serum cholesterol in young healthy adults. The 
decrease compares well with two previous tests on similar 
and partly identical groups in which unbuffered nicotinic 
acid had been used. 

Treatment with buffered nicotinic acid for two weeks 
lowered the mean cholesterol level for the 12 subjects from 
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201.4 to 161.7 mg. per 100 ml. This difference is highly sig- 
nificant (k=2.44, P=0.01). The decrease after one week is 
Statistically not significant, owing apparently to one very 
high reading for subject No. 12. 

Six of the subjects had participated in an earlier experi- 
menggin which they received nicotinic acid. The change in 
Mees observed during the previous experiment is shown 
im Table Il. Subject numbers for both tables are the same. 


Taste II.—Serum Cholesterol Before and After Administration 
Be icotinic Acid (3 g. per day) (from Altschul and Hoffer, 
958) 


Cholesterol (mg. 100 ml. Serum) 


Subject = 
No. Initial After 7 Days | After 14 Days 
1 202 | 179 148 
2 200 | 160 146 
3 200 182 161 
4 235 207 200 
5 206 155 148 
é 197 157 173 
Mean | 206-7 173-3 162-7 


The changes in cholesterol levels were practically identical in 
both experiments. In five of the subjects the decrease in 
_ cholesterol was within 8%. 

In a previous study Hoffer and Callbeck (1957) found the 
following regression equation relating initial cholesterol level 
to expected decrease after two weeks’ treatment: 

y=0.52x—71, 
where y=decrease in mg./ 100 ml. 
x=initial cholesterol level in mg./100 ml. 
With this equation the predicted value in this study is 167.7, 
the actual 161.7. 

These observations show that the response to both nicotinic 
acid and nicotinic acid buffered with sodium salts is practic- 
ally identical. 

Obviously, in those cases in which sodium intake should be 
kept low potassium bicarbonate can be substituted in any 
desired proportion for the sodium bicarbonate. A very 
practical preparation seems to be the following: to 500 ml. 
of distilled water containing 32 g. of sodium bicarbonate (or 
16 g. of NaHCO; and 16 g. of KHCOs) is added slowly 50 g. 
of pure nicotinic acid, preferably in a wide container, to 
avoid “ overbubbling.” Of this solution, 1 tablespoonful of 
10 ml. will contain buffered nicotinic acid corresponding to 
1 g. of pure nicotinic acid. The best way to take this seems 
tc be 1 tablespoonful diluted in one glass of water after 
lunch, 2 tablespoonfuls in one glass of water after the 
evening meal. In case larger doses are required, the amount 
is increased in proportion. Sipping of this solution over a 
prolonged period (approximately 60 minutes) may decrease 
the vascular dilatation, which is in some sensitive people an 
unpleasant side-effect. Since this vascular reaction usually 
disappears after three to seven days, the precaution of sipping 
the solution may then be discontinued. Of course, for 
practical reasons, especially in those cases where the patients 
do not take their meals at home, nicotinic acid, sodium (and 
potassium) bicarbonate, and some starch may be pressed into 
effervescent tablets and dissolved prior to taking the drug, 
possibly again after the main meals. 

Finally, sodium nicotinate may be prescribed in the pure 
form, but it seems to us that in this case an unnecessarily 
large amount of sodium is being given. 


Summary 


It seems well established that nicotinic acid in rela- 
tively high doses decreases serum cholesterol in healthy 
and sick human beings. The toxicity of the substance 
is discussed, and it is pointed out that the high acidity 
rather than a specific action may be responsible for 
the occasional disturbances, such as gastro-intestinal 
reactions. 


Tests on 12 healthy young individuals showed that a 
buffered solution of nicotinic acid is as efficacious in 
decreasing serum cholesterol as is the pure nicotinic 
acid. 


In cases of poor tolerance of nicotinic acid a solution 
of nicotinic acid buffered with NaHCO, (or NaHCO, 
and KHCO.,) deserves to be tried. 


We are indebted to Mrs. M. E. Fedoroff for her untiring assist- 
ance. This work was supported by the Teaching and Research 
Fund, College of Medicine, University of Saskatchewan, and by a 
Public Health Grant (Canada). 
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ELECTRODIAGNOSTIC STIMULATORS 


A REPORT BY A 
SUBCOMMITTEE* OF THE MEDICAL RESEARCH 
COUNCIL’S NERVE INJURIES COMMITTEE 


Electrical methods have long been used in the diagnosis 
and prognosis of lower motor neurone disorders. Erb, 
in 1883, described the classical faradic-galvanic test. 
which until recently has been the main stand-by in the 
electrodiagnosis of neuromuscular disorders. It is now 
known that this test is merely an abbreviation of the 
full excitability characteristics of nerve or muscle as 
demonstrated by the intensity-duration curve. Serious 
criticism has been levelled against the faradic-galvanic 
test (Wynn Parry, 1953 ; Ritchie, 1954), and the test is 
now regarded as obsolete. The first attempt to describe 
the characteristic excitability of nerve and muscle was 
the voltage-capacity curve (Cluzet, 1903). The curves 
plotted by this means, however, are not reliable, as the 
normal error range overlaps intermediate zones between 
denervated and innervated ranges. Furthermore, there 
are considerable technical drawbacks to the test. This 
technique has now been superseded by the plotting of 
a full intensity-duration curve using valve-controlled 
generators. Bauwens (1941) was the first to design an 
accurate electronic stimulator for this purpose. 

An intensity-duration curve allows the expression of 
the characteristic excitability of the tissue under test in 
graphic form. An electrical impulse lasting 100 milli- 
seconds or longer is applied to the muscle under test. 
The strength of current required to elicit minimal con- 
traction (rheobase) is measured and expressed in milli- 
amperes, or the potential difference required to produce 
this current is measured and expressed in volts. The 


*The Subcommittee was appointed with the following member- 
ship: Professor J. Z. Young (chairman), Dr. P. Bauwens, Professor 
R. E. M. Bowden, Dr. E. A. Carmichael, Dr. F. S. Cooksey, Dr. 
G. D. Dawson, Sir Bryan Matthews, Professor A. E. Ritchie, 
Squadron-Leader C. B. Wynn Parry, and Dr. E. F. Mason (secre- 
tary). 
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duration of impulse is progressively shortened and the 
intensity of current required to produce minimal con- 
traction is measured for each duration. A curve rela- 
ting strength of current and duration of impulse is 
drawn. 

In normally innervated muscles the intensity of 
current for minimal contraction is the same over a wide 
range of pulse durations, and has only to be increased 
when very short pulse durations are used. When muscle 
alone is being stimulated—that is, denervated muscle— 
the curve is no longer a horizontal straight line but rises 
steeply and no response is elicited at the shorter pulse 
durations. This is due to the much lower excitability 
(longer chronaxie) of muscle compared with that of 
nerve. During recovery—that is, partial innervation—the 
curve is broken, showing elements of each excitable tissue, 
muscle, and nerve. Fig. | shows the three classical 
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1.—The three classical curves of normal, denervated, and 
A=Normal curve. B=Partial denervation 
C = Denervation. 


Fic. 
recovering muscle. 
or reinnervation. 


curves of normal, denervated, and recovering muscle. 
It is shown that slight changes in the curve are signifi- 
cant, and are reliable indicators of changes in innerva- 
tion. The main changes seen are in slope and threshold, 
and the appearance of kinks and discontinuities. 


Current- and Voltage-calibrated Generators 

Two main types of generator are used in clinical electro- 
diagnosis—the current-calibrated and the voltage-calibrated 
generator. The voltage-calibrated generator is one in which 
the output impedance is low (500 ohms or less at maxi- 
mum output) and a known voltage is produced across the 
Output terminals. A current-calibrated generator is one 
which has a high output impedance (100,000 ohms or more) 
and the current in the tissues between the electrodes is 
closely defined. 

In 1948 the Ministry of Health asked the Medical Re- 
search Council for guidance concerning the best type of 
stimulator for routine clinical electrodiagnosis. The Medical 
Research Council, through its Nerve Injuries Committee, 
appointed a subcommittee on electrodiagnosis, whose delib- 
erations are the subject of the present report. The first 
duty of the Committee was to review existing apparatus for 
electrodiagnosis and to produce a detailed specification for 
a diagnostic generator. A report (1948) on a widely used 
voltage-calibrated generator was made available to the Com- 
mittee, and from this it was clear that it had several tech- 
nical shortcomings, including errors in the pulse output. It 
was considered that a higher degree of precision was re- 
quired in an instrument to be used for clinical electro- 
diagnosis, and also that more pulse durations should be 
available. The Committee accepted that a satisfactory 


current-calibrated generator, designed by Dr. P. Bauwens, 
was in routine clinical use at St. Thomas’s Hospital and 
elsewhere. 

The Committee decided that the two types of generator 
should be critically compared. In view of the fact that no 
satisfactory voltage-calibrated generator existed for com- 
parison with the current-calibrated generator, the Com- 
mittee decided to draw up a specification and to subject a 
voltage-calibrated generator, made to this specification, to 
technical trials. The specification was that (a) there should 
be ten pulse durations of 300, 100, 30, 10, 3, 1, 0.3, 0.1, 
0.03, 0.01 milliseconds ; (b) three pulse repetition frequencies 
of 0.5, 5, and 50 pulses per second ; (c) the generator should 
be accurate to plus or minus 10% ; and (d) it should remain 
reliable over a long period of time. 

In response to the Committee’s request, the Technical 
Repair and Development Section, Royal Air Force No. 248 
Maintenance Unit, Chessington, made a prototype to the 
above specification (R.A.F. stimulator type V). This ap- 
paratus was tested by Professor Ritchie in the physiology 
department of St. Andrews University. Professor Ritchie 
subjected the generator to ten months’ continual laboratory 
use and pronounced the stimulator satisfactory (Report, 
1950a). At the end of this period a technical check was 
made at Chessington and none of the parameters was found 
to have altered by more than 10% (Report, 1950b). 

After consultation with Professor F. C. Williams, of 
Manchester University, an opinion on the circuit diagrams 
of the prototype voltage-calibrated generator was sought 
from the Telecommunications Research Establishment 
(T.R.E.), at Great Malvern, and the following comments 
were made: (1) The input could be improved by incorpor- 
ating a voltage stabilizer. (2) The output impedance could 
be made lower with advantage. (3) The apparatus might 
not be easy to produce commercially. 

Accordingly, T.R.E., in an attempt to overcome these 
criticisms, constructed their own apparatus according to the 
specifications laid down by the Committee. The T.R.E. 
stimulator and the R.A.F. type V stimulator were then 
subjected to comparative clinical and technical tests at 
R.A.F. Chessington (Report, 1952). It was found, as a 
result of these tests, that identical curves could be drawn 
with each stimulator (Fig. 2). It was concluded that, al- 
though the T.R.E. stimulator was theoretically more 
accurate, in practice the degree of accuracy provided was 
not called for, and therefore the considerable extra expense 
was not justified. (It has subsequently been found that the 


R.A.F. generator has presented no problems in commercial 
manufacture.) 

The Committee was thus in possession of an accurate and 
voltage-calibrated generator. 


satisfactory current- 
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Fic. 2.—Curves of the T.R.E. and the R.A.F. Type V stimulator. 
=T.R.E. stimulator. =R.A.F. stimulator, A= 


Normal curves. B=Denervation curves. 
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calibrated generator had not, however, been subjected to 
the same tests, and it was next decided to compare the 
current-calibrated generator of Dr. Bauwens and the voltage- 
calibrated generator produced by the R.A.F. at three 
centres—St, Thomas's Hospital, St. Andrews University, 
and the Medical Rehabilitation Unit, Royal Air Force, 
Chessington. 
Results 


Comparison of current-calibrated generator and voltage- 
calibrated generator (R.A.F. Chessington) (Report, 1953a). 

-Intensity-duration curves were plotted with both stimu- 
lators on 77 subjects, divided as follows: 50 subjects with 
normal muscles ; 19 subjects with partially innervated mus- 
cles (peripheral nerve injuries and poliomyelitis); and 8 
subjects with denervated muscles (peripheral nerve injuries 
and poliomyelitis). Each subject was tested first with one 
stimulator, and then immediately afterwards, without mov- 
ing the electrodes, with the other stimulator, using the 
longitudinal reaction. The experiment was so arranged that 
each stimulator was used alternately first and second. Ex- 
periments were carried over a period of several months. 
Comparison of normal curves, plotted with the two stimu- 
lators, showed that the chronaxie estimated by means of 
the current-calibrated generator was some 40 times that of 
the voltage-calibraied generator, and thus the curves using 
the voltage-calibrated generator were further over to the 
left than the other (Figs. 3 and 4). Results on the abnor- 
mal muscles showed that the curves obtained with the 
current-calibrated generator tended to rise more steeply and 
at a longer pulse duration than those when the voltage- 
calibrated generator was used. It was found that the 
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Fic. 3.—Limits of normal current-calibrated generator 
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voltage-calibrated generator was apt to reveal kinks and 
discontinuities more readily than the current-calibrated gen- 
erator. In the 77 subjects tested in these experiments, all 
preferred the voltage-calibrated generator to the current- 
calibrated generator. In 9 patients (excluded from the 
series) the current-calibrated generator was not well enough 
tolerated for intensity-duration curves to be plotted. As 
one of the criticisms of the voltage-calibrated technique has 
been the suppased necessity for careful skin preparation 
prior to test, it was decided to determine the effect of not 
lowering the skin resistance, Experiments showed that, 
although the threshold of the intensity-duration curve might 
be higher without previous preparation, the shape of the 
curve was identical in every respect with curves plotted 
after the skin was prepared (Figs. 5-7). 

Comparison of Current-calibrated Generator and Voltage- 
calibrated Generator (St. Andrews University).—Intensity- 
duration curves on 38 normal subjects were plotted, using 
both stimulators alternately. The results are shown in the 
Table. Conclusions from these experiments were as fol- 
lows. (1) The voltage-calibrated instrument has an impor- 
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Fic. 5S.—Intensity-duration curves using the constant-voltage 
stimulator on the right quadriceps muscle in a patient with polio- 
myelitis. The curves are characteristic of partial innervation. No 
skin preparation was used. The upper curve was the first curve 
obtained, and the curves were repeated with successive tests until 
they gave identical readings. After the fourth test, successive 
tests gave the same curve, represented in the lower curve. It is 
seen that, although the threshold is lower: the shape of the curve 
is the same. 
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Fic. 6.—Intensity-duration curves using the constant-voltage 
stimulator on the right quadriceps in a patient with poliomyelitis. 
The curves are characteristic of partial innervation. Electrical 
stimulation (faradism) was given immediately before the test. No 
other skin preparation was used. The upper curve was the first 
curve obtained. The test was repeated until successive readings 
gave identical results. The second and third curves were identical, 
and are represented in the lower curve. The skin resistance has 

been lowered appreciably by the electrical treatment. 
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Fic. 7.—Intensity-duration curves using the constant-voltage 
stimulator on the right deltoid of a patient with a partial lesion of 
the brachial plexus. Infra-red radiation was applied to the muscle 
for 15 minutes immediately before the test. Dotted curye—first 
curve obtained. The test was repeated until successive readings 
gave identical curves. The second and third curves were identical, 
and are represented by the continuous curve. The infra-red radia- 
tion has successfully lowered skin resistance. 


Results in 38 Normal Subjects 


Radia! muscle (minimal preparation) 31 2 b] 
Facial muscle (minimal a a 38 (6 would not; None 
tolerate) 
(thorough ) 32 (4 would not 2 
tolerate) 


tant advantage as regards comfort, which in a number of 
cases makes all the difference between getting a good record 
and getting none. (2) Thorough skin preparation tends to 
diminish the discomfort discrepancy, but not significantly. 
(3) Skin preparation has very little effect on the slope of 
the curves ; in both cases the rheobase is lowered with pre- 
paration. and is more lowered in the case of the voltage- 
calibrated output. The rheobase of the current-calibrated 
instrument is not in practice sufficiently independent of 
preparation to make this an important claim. (4) The curve 
slope is influenced by pain to a greater extent than might 
be supposed. No doubt this is due to tenseness on antici- 
pation of the shock, and we are devising experiments to 
show whether this is so or not. It was the impression that 
the “ current” curves were less regular (and therefore less 
apt to reveal discontinuity in pathological cases) because 
of the increased tone of the muscle (due to discomfort), 
and that this was especially so in the important “ middle 
region” of the curve. 

Report of Comparison of Voltage-calibrated Generator 
and Current-calibrated Generator (Report, 1953b). (St. 
Thomas's Hospital).—Experiments conducted at this centre 
showed that when all precautions were taken with a voltage- 
calibrated generator it was as reliable and would give the 
same information as the current-calibrated generator. Tests 
were made in which the two electrodes connected to the 
output terminals of the generator were applied to the sub- 
ject’s cheek while two pick-up electrodes connected to a 
D.C. amplifier proceeding into a cathode-ray oscilloscope 
were introduced into the mouth. With the voltage-cali- 
brated generator it was clear that a very large peak occurred 
during pulse rate before the wave form reached a plateau. 
During pulse decay a surge in the opposite direction was 
noted. The current-calibrated machine gave a substantial 
rectangular voltage wave form. Except for a slight round- 
ing off at the upper limit of the rising part of the pulse, 
the current-calibrated machine produced rectangular 
waves. 


Conclusions 

The following general conclusions were reached. 

1. That both types of stimulator can provide the inform- 
ation required for assessment of the extent of muscle de- 
nervation, 

2. For practical purposes of diagnosis, there appears to 
be no real sacrifice of accuracy by utilizing a voltage- 
calibrated stimulator. In fact, on sensitive subjects the 
voltage instrument is better tolerated, and this practical 
advantage from the subject’s point of view outweighs any 
theoretical advantage of the high-impedance current-cali- 
brated generator. 

3. The detection of discontinuities in intensity-duration 
curves is the most reliable indication of partially innervated 
states. These discontinuities can be demonstrated by the 
use of both current- and voltage-calibrated generators. There 
is some evidence to suggest that they are better seen when 
using a voltage-calibrated generator. The absolute values 
of the curve points are of relatively little significance in 
determining the presence or absence of partial denervation. 
When the voltage-calibrated generator is used the alterations 
in skin resistance do not affect the shape of the intensity- 
duration curves, although there is a slight effect upon the 
threshold of such curves. Alterations in skin resistance do 
not significantly alter the threshold or shape of the intensity 
duration curve when the current-calibrated generator is used. 

4. On the evidence presented above the voltage-calibrated 
generator has the following positive advantages over the 
current-calibrated generator: (a) the impulse is better toler- 
ated by sensitive patients ; (b) the instrument may be easier 
to construct; and (c) it is more satisfactory for routine 
clinical electrodiagnosis. 

5. While the balance of evidence might appear to be in 
favour of the voltage-calibrated generator for routine pur- 
poses, some authorities have a preference for current-stabi- 
lized rectangular pulses. In view of the valuable work which 
has been and is being done with equipment generating such 
pulses, it is not intended to suggest that the voltage-cali- 
brated generator should invariably supersede the current- 
calibrated generator. 

In the light of these general conclusions, the subcommittee 
considers the voltage-calibrated generator to be an adequate 
instrument for general use for the electrodiagnosis of neuro- 
muscular disorders according to the following specification. 


I. ELECTRICAL PERFORMANCE REQUIREMENTS 


(a) Pulse Duration—1\0 pulse widths shall be available 
as follows: 300, 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01 milli- 
seconds. Pulse width accuracy shall be + 5° or 1 micro- 
second, whichever is the greater. 

(b) Pulse repetition frequencies shall be 0.5, 5, and 50 
pulses per second. 

(c) Pulse amplitude shall be 200 volts maximum for all 
pulses. An amplitude control in conjunction with a cali- 
brating system shall be employed to set the output to the 
maximum value of 200 volts. 

(d) Output Control—The delivered output shall not differ 
from the indicated output by more than 10% for all pulses 
and repetition frequencies, including switching transients. 
An output dial, directly calibrated in volts, shall be em- 
ployed in order to provide a greater effective scale length 
than the size of meter commonly employed. 

(e) Wave Form.—This shall be essentially flat-topped for 
all pulses. Amplitude droop shall not exceed 10%, on the 
300 milliseconds and 5% on the remaining pulses. Rise 
and decay times shall be negligible compared with pulse 
width. In the case of the 0.01 millisecond pulse, permissible 
rise and decay times are 0.001 millisecond. Leading and 
trailing edges shall have no more than a single overshoot 
which shall not exceed 10° of amplitude. 

(f) Output impedance shall not exceed 500 ohms at any 
point on the scale. 
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(g) Audible Monitoring—There shall be an optional 
audible monitoring signal synchronized with the pulses. 

(h) Safety Precautions.—One of the patient terminals shall 
be connected to earth and the case. Dangerous potentials 
shall be excluded from the patient's circuit in the event of 
valve or component failure. 


Il. CONSTRUCTIONAL REQUIREMENTS 


Minimum constructional requirements shall be those set 
out in Inter-Service Specification R.C.S. 1,000. The sub- 
committee reports that one prototype fulfilling the above 
specification has worked satisfactorily for over five years. 


The Subcommittee is greatly indebted to the following co-opted 
members who gave valuable assistance in the work: Messrs. 
Bannister, Bowes, Galloway, Spencer W. Noble, and Sutton (Tech- 
nical Research Establishment, Great Malvern); Mr. R. Brennand 
(R.A.F.); and Mr. P. Stiles (St. Thomas’s Hospital). 
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CULLEN’S SIGN 
BY 


E. F. B. CADMAN, M.D., M.R.C.P., D.C.H. 
Consultant Physician, Southport Hospitals Group 


In 1918 T. S. Cullen reported a case in which a blue 
discoloration of the umbilicus was noted. By analogy 
with a case described earlier by Ransohoff (1906), in 
which a localized yellow umbilical stain occurred, free 
bile being found in the peritoneal cavity at operation, 
Cullen correctly postulated the presence of a haemo- 
peritoneum and, from other evidence, deduced the cause 
of this to be a ruptured tubal pregnancy. A number of 
similar cases have since been reported (Novak, 1922; 
Strube, 1923; Tanner, 1932; Smith and Wright, 1935). 
The operative findings of Stabler (1934) and Way (1941) 
showed that the skin discoloration was due to blood in 
the subcutaneous tissue, as in an ecchymosis. In the 
same way, therefore, as in this latter condition, the exact 
colour of the sign may vary (Jackson, 1922 ; Neumann, 
1928 : Fallon and Manning, 1949). The abnormal stain- 
ing of the subcutaneous tissue need not be confined to 
the umbilicus (Neumann, 1928; Stabler, 1934; Fallon 
and Manning, 1949), and may even involve previous 
abdominal operation scars (Gold, 1926 ; Schmitz, 1932 ; 
Smith and Wright, 1935). In all, it has been possible 
to trace about 30 reported cases of Cullen’s sign asso- 
ciated with ruptured tubal pregnancy, though Fallon 
and Manning (1949) claim to have found 70 such 
instances. 

Two years after Cullen's original description, Turner 
(1920) described two cases of acute pancreatitis. The 
first exhibited a somewhat extensive Cullen's umbilical 
sign accompanied by free intraperitoneal fluid, and eight 
similar cases have since been recorded (Johnston, 1930 ; 
Petrivalsky, 1931 (3 cases): Stutzer, 1931; Fallis, 1937 
(3 cases) ). Turner's second case showed a dirty green 
loin discoloration due to direct tracking of pancreatic 
fluid to the subcutaneous tissue. It is to this latter sign 
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that the eponym “ Grey Turner’s sign ” has been applied 
(Wakeley, 1952; Bailey, 1954). Only two other 
examples of this sign have been traced in the literature 
(Cox, 1945 ; Kelley, 1957) and only the former was asso- 
ciated with pancreatitis. Although both signs are rare, 
Cullen’s sign would appear to be more common in acute 
pancreatitis than Grey Turner's sign. 

In view of the above discussion it is not surprising 
that Cullen’s sign is commonly regarded as being due 
to a haemoperitoneum associated with a ruptured tubal 
pregnancy or, less commonly, acute pancreatitis (Bailey, 
1954). The problem is not quite so simple, however, 
as the presence of Cullen’s sign with either a ruptured 
tubal pregnancy or acute pancreatitis does not invari- 
ably imply the presence of a haemoperitoneum (Pfeiffer, 
1923 ; Smith and Wright, 1935; Fallis, 1937). Further, 
the sign has been reported with numerous other condi- 
tions, with and without an accompanying haemo- 
peritoneum. 

Of these alternative causes, the most frequent is rup- 
ture of the rectus abdominis muscle, when the skin dis- 
coloration may occur at the umbilicus (Perman, 1922; 
Von Renner, 1924 ; Halperin, 1928 ; Way, 1941) or else- 
where (Stoeckel, 1901 ; Cullen and Brédel, 1937 (Case 
2); Teske, 1946). No blood was present in the peri- 
toneal cavities of any such cases except for that 
described by Toft (1915). 

The occurrence of Cullen's sign with ante-partum rup- 
ture of a caesarean section scar was first reported by 
Gerrard (1938), no free blood being present in the peri- 
toneal cavity. Similar cases have since been recorded 
(Galloway, 1939; Gough, 1939; Way, 1941). Finally, 
Cullen’s sign has been noted in association with the 
following conditions: acute salpingitis (Schumann, 
1923 ; Hadley, 1940); haemorrhagic ascites (Sternberg, 
1922; Kapsinow, 1925); haemorrhage in association 
with acute yellow atrophy of the liver (Schumann, 
1936); ovarian cyst (Busch, 1922); and traumatic 
haematoma of the cave of Retzius (Goinard and 
Curtillet, 1934). 

The exact significance of Cullen's sign is thus open 
to doubt. Interest in the mode of production and signi- 
ficance of the sign was stimulated by the observation of 
Case 1 described below. Two earlier examples were 


‘then reviewed (Cases 2 and 3). It is considered that a 


study of these three cases throws light on some of the 
unanswered problems. The present paper is only the 
fourth occasion on which as many as three cases of 
Cullen’s sign have been reported together. (Petrivalsky, 
1931; Fallis, 1937; Way, 1941). In none of these 12 
patients was the cause a ruptured tubal pregnancy. 


Case 1 


One week before being seen on August 18, 1956, a 67- 
year-old man suddenly developed severe lumbar backache 
radiating into the left leg. He was tender over his left 
sacro-iliac joint and there was limitation of the straight-leg 
raising test on the same side. 

He improved with bed rest, but had a severe recurrence 
on October 21 and morphine was required. The next day 
he had a florid complexion with a B.P. of 120/80 mm. Hg 
and a haemoglobin of 8.7 g./100 ml. He was tender in the 
left loin posteriorly, and anteriorly a large tender non- 
pulsatile mass was palpable. An x-ray film showed a large 
calcified abdominal aortic aneurysm extending to the left 
of the spine. Two days later the abdominal mass was more 
tender, there was blueing at the umbilicus, and the central 
part of the mass was pulsatile. Twenty-four hours later 
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shock developed, the blood pressure falling to 90/60 mm. 
Hg, the pulse rate rising to 104, and the haemoglobin 
falling to 4.8 g./100 ml. Blood transfusions and morphine 
were given, but he died the following day. 

Post-mortem examination revealed an obese pale man 
with umbilical blueing which on incision was seen to be due 
to blood in the subcutaneous tissues. The heart showed evi- 
dence of an old coronary thrombosis, and there was some 
pulmonary congestion. On opening the abdominal cavity 
dark blood was seen extraperitoneally on the left side deep 
to the abdominal muscles. Anteriorly this could be 
followed to the extraperitoneal tissue deep to the umbilical 
scar, superficial to which was the blood-stained area of sub- 
cutaneous tissue. There was a small break in the continuity 
of the blood about 1 cm. wide. This was situated about 
3 cm. from the umbilicus, but on massaging this area the 
two patches of blood easily joined. Posteriorly the extra- 
peritoneal blood was continuous with a large retroperitoneal 
haematoma migrating from a ruptured saccular aneurysm, 
10 cm. in diameter. This arose from the abdominal aorta 
below the left renal artery. There was no blood in the 
peritoneal cavity. 

Case 2 


A 39-year-old woman was first seen in March, 1949, 
being under the care of Lord Cohen of Birkenhead. Three 
months previously she had developed an influenzal-like ill- 
ness followed one month later by diarrhoea which had 
persisted. A month before she was seen, swelling of the 
legs and face developed. Clinically her general condition 
was quite good, but some oedema of the lower trunk, 
legs, and face was present. There was a suggestion of 
ascites, but nothing else abnormal was detected in the heart, 
lungs, or abdomen. Urinalysis revealed a trace of albumin. 
A little later a blue discoloration was noted at the umbilicus 
and a vague mass was felt under the right costal margin. 
Vaginal examination suggested the presence of a high pelvic 
mass. Abdominal paracentesis was carried out, 7 pints 
(4 litres) of heavily blood-stained fluid being obtained. 
Following this the liver was felt to be enlarged. Later the 
patient developed jaundice, finally dying 15 days after 
Cullen's sign had been noted. 

Post-mortem examination showed a body with marked 
icterus and Cullen’s sign still visible. The abdomen was 
distended and 3} pints (2 litres) of blood-stained peritoneal 
fluid was present. Nodules of tumour were revealed in the 
liver and over the pelvic organs. A large carcinomatous 
ulcer was present in the hepatic flexure of the colon with 
wide extensions to the surrounding tissues. Extensive retro- 
peritoneal haemorrhage arose from these. There was wide- 
spread lymph node involvement of the para-aortic chain. A 
little fluid was present in the left pleural space and a ter- 
minal bronchopneumonia was also found. Histologically 
the growth was a spheroidal cell carcinoma. 


Case 3 


On April 8, 1954, a 71-year-old woman was admitted to 
the Liverpool Royal Infirmary under the care of the late 
Mr. M. Silverstone. She had always been constipated, but 
more recently had developed periumbilical pain radiating 
round from the back and she had noted that her abdomen 
was swollen. The patient was pale (haemoglobin 7.5 g./ 
100 ml.). The abdomen appeared distended and there was 
doubtful shifting dullness. A barium-enema x-ray exam- 
ination was normal apart from evidence of a large soft-tissue 
pelvic swelling lifting up the colon. A few days later a blue 
discoloration was noted around the umbilicus. Vaginal exam- 
ination confirmed the presence of a mass to the left of the 
uterus. After blood transfusions, operation was performed 
on April 20. A haemoperitoneum was found with old 
adherent clot on the small bowel and sigmoid colon. - Blood 


was oozing from a large vascular tumour adherent to the 
back of the uterus, which was itself enlarged. Total hyster- 
ectomy was performed, including most of the mass but leav- 
ing behind the tubes and ovaries. 


Some of the mass had to 


be left in the outer end of the broad ligament into which 
it extended. The patient made a good recovery. 

Examination of the specimen showed a uterus enlarged 
(10 by 5 by 7 cm.) by several intramural fibromyomas and 
containing in the cavity two large endometrial polyps and 
one small endocervical polyp. Adherent to the left and 
posterior surfaces of the uterus was a collapsed cystic 
tumour, 10 cm. in diameter. It was continuous with a soft 
intramural fibromyoma. The wall of the cavity was thick 
and ragged, suggesting a degenerated fibromyoma. Histo- 
logically it was an undifferentiated tumour, probably of 
mesenchymal origin (Mr. S. Bender). 


Discussion 


Two earlier theories have been propounded to explain the 
development of Cullen's sign, but each of these immediately 
runs into difficulties, as the presence of a haemoperitoneum 
is essential to both. As is emphasized by Case 1 (and others 
already enumerated) this is not an invariable accompaniment 
of the sign. Conversely, the sign is very uncommon in the 
presence of the relatively frequent states of haemoperi- 
toneum (Case 3) or haemorrhagic ascites (Case 2; Stern- 
berg, 1922; Kapsinow, 1925). 

In the first theory the presence of an anatomical defect of 
the umbilical parietal peritoneum was suggested. There 
are undoubtedly small blind pits in this region (Cullen, 
1916) but the peritoneum is intact in them. This is true even 
in the case of an umbilical hernia, and, in any event, on 
embryological grounds no such defect is to be expected. 

The alternative theory assumes a physiological breach in 
the umbilical peritoneum whereby blood pigment is taken 
up by the local lymphatic vessels and deposited in the near- 
by subcutaneous tissue. That such lymphatic vessels exist 
is well known (Cullen, 1916), but there is no evidence that 
selective absorption takes place at the umbilicus (Higgins 
and Graham, 1929) ; and, secondly, it is the role of lymphatic 
vessels to remove such pigment to the regional lymph nodes 
and not to deposit it en route in the subcutaneous tissue. 

The occurrence of secondary carcinomatous deposits at the 
umbilicus lends little support to the above theories, as in the 
first place such tissue is invasive and need not necessarily 
follow anatomical pathways. Secondly, it is rarely certain 
whether the spread has been transperitoneally or extra- 
peritoneally, from the upper abdomen via the liver and its 
round ligament, or from the pelvis via the obliterated hypo- 
gastric arteries or urachus. Likewise the exact reason for 
the development of umbilical endometriosis is unknown. 


Theory of Extraperitoneal Spread of Blood 


The findings in Case 1 were unique. In this example 
blood could be traced extraperitoneally (with only two small 
interruptions) from a retroperitoneal source (ruptured aortic 
aneurysm) to a Cullen’s sign. An abdominal wall ecchymosis 
with a ruptured abdominal aortic aneurysm is extremely rare 
(Beebe, Powers, and Ginouves, 1958). Case 1, therefore, 
gave powerful support to a third theory that the basic under- 
lying cause of Cullen’s sign was the extraperitoneal spread 
of blood and that the occurrence of a haemoperitoneum was 
purely fortuitous. This hypothesis was originally proposed 
by Fallis (1937), who described two cases of acute pan- 
creatitis which showed the sign. Although neither had any 
free intraperitoneal fluid, both did exhibit extensive retro- 
peritoneal and extraperitoneal haemorrhage. In the same 
way, Cases 2 and 3 described above did show possible essen- 
tial prerequisites for the production of the sign, though both 
also exhibited intraperitoneal fluid. In Case 2 there was 
extensive retroperitoneal and mesocolon haemorrhage, whilst 
in Case 3 the vascular tumour burrowed out into the broad 
ligament towards the lateral pelvic wall. In neither case was 
there a simple clear-cut rupture of a blood vessel into the 
peritoneal cavity. 

There is much additional evidence to support this theory. 
The anatomy of the extraperitoneal space has recently been 
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studied with fresh interest in view of the development of 
presacral pneumography (Rivas, 1950). These investigations 
have shown that there is free communication between the 
extraperitoneal tissue of the abdominal wall, the retroperi- 
toneal space, the visceral mesenteries, and the broad liga- 
ment. Blood getting into any one such compartment may 
therefore be expected to be able to move into an adjacent 
compartment. Thus blood in the retroperitoneal space 
might well seep through to the extraperitoneal layer of the 
abdominal wall, provided that the driving force (the systemic 
blood pressure) is not released by rupture into the peritoneal 
cavity. Blood in this layer will be directed to the umbilicus by 
the folds formed by the obliterated hypogastric arteries and 
the round ligament of the liver. Adherent to the deep sur- 
face of the umbilicus is a thickening of the transversalis 
fascia, but in 16% of individuals this is absent or displaced 
(Poirier and Charpy, 1912), so that in these cases there is 
direct access from the extraperitoneal space to the sub- 
cutaneous tissue (Begg, 1927). An alternative route to the 
surface is into the rectus muscle sheath below the linea 
semicircularis and then through the anterior wall of the 
sheath along the perforating branches of the inferior epi- 
gastric artery (Cullen and Brédel, 1937). 

Many cases in the literature provide illustrations of blood, 
or other fluids, following the pathways mentioned above, 
to a lesser or greater extent. Such cases not showing 
Cullen’s sign might well have exhibited it if the spread of 
blood had been even more extensive. Thus two cases of 
retroperitoneal haemorrhage have shown spread of blood to 
the extraperitoneal tissue of the abdominal wall (Cullen, 
1916: Sachs and Macht, 1953), similar to Case 1. It is 
probably significant that the only three cases of blood- 
stained ascites showing Cullen’s sign were all associated with 
large extraperitoneal neoplasms (Case 2 ; Sternberg, 1922; 
Kapsinow, 1925). In other instances the spread has been 
from the broad ligament to the pelvic and abdominal walls 
(Paucot, 1924 ; Wilens, 1936 ; Roberts, 1949) or the reverse 
(Von Renner, 1924). In Ransohoff’s (1906) case of rupture 
of the common bile duct intense yellowish discoloration of 
the extraperitoneal layer of the anterior abdominal wall 
was found at operation, so this may well have been the 
true cause of the umbilical stain rather than the bile in the 
peritoneal cavity. 

More anteriorly blood may arise in the rectus muscle 
sheath and spread superficially by the pathways described 
above whether or not actual skin staining occurs (Von 
Renner, 1924; Culbertson, 1925; Cullen and Brédel, 1937 ; 
Way, 1941; Teske, 1946). Should the blood extend deeply, 
it may reach the extraperitoneal layer of the abdominal wall 
(Cullen and Brédel, 1937 (Case 1); Torpin, 1943; Adam, 
1947 ; Joffe and Van Ryzin, 1952), the broad ligament (Von 
Renner, 1924), or the cave of Retzius (Perman, 1922; 
Zohman, 1933). The reverse of the latter pathway explains 
the presence of Cullen’s sign seen in a case of traumatic 
haematoma in the retropubic space (Goinard and Curtillet, 
1934). 

The umbilical discoloration described by Turner (1920) in 
acute pancreatitis is probably produced by the same 
mechanism (Fallis, 1937). Whether the sign is localized 
(Fallis, 1937) or diffuse (Turner, 1920 ; Cox, 1945) probably 
depends on the enzymal concentration in the extravasated 
fluid, 

The pathological anatomy of certain other diseased states 
gives additional support to the existence of the pathways 
mentioned above. Thus extravasation of urine from extra- 
peritoneal rupture of the bladder may spread to the sub- 
cutaneous tissue at the umbilicus (Bailey, 1954). This same 
mechanism is the probable explanation of an acquired 
urinary fistula discharging at the umbilicus in which no 
evidence of a persistent urachus can be found (Begg, 1927). 
Very rarely, sepsis of the broad ligament may come to the’ 
surface at the umbilicus (Cullen, 1916), or, conversely, super- 
ficial sepsis may penetrate deeply to the extraperitoneal 
tissue (Greig and Shucksmith, 1950). 


Criticisms of the Theory 


Certain criticisms of the theory of the extraperitoneal 
spread of blood come to mind, however. Retroperitoneal 
haemorrhage is relatively common, and yet Cullen's sign is 
very rare. The following are some of the factors which 
make the development of the sign less likely to occur when 
haemorrhage takes place in any part of the extraperitoneal 
pathway: a posterior—that is, retroperitoneal—rather than 
an anterior source of bleeding; a capacious extraperitoneal 
space (Joffe and Van Ryzin, 1952); the early rupture of 
the parietal peritoneum to give a haemoperitoneum ; the 
development of shock ; and early surgical treatment aimed 
at stopping the haemorrhage or, incidentally, releasing the 
blood from the extraperitoneal space. In many potential 
cases of Cullen’s sign the time factor is probably all im- 
portant as to whether the sign appears or not. Even with 
haemorrhage as superficial as that within the rectus muscle 
sheath anything from four to ten days must elapse before 
skin discoloration appears (Teske, 1946). In the case of a 
ruptured tubal pregnancy, the rarity (a little over 1%) of 
purely intraligamentary rupture is an additional factor 
operating against the development of the sign (Wilens, 
1936). 

Of all the cases of Cullen’s sign noted in the literature, 
in only three is information available about the abdom- 
inal wall extraperitoneal tissue. The findings in Gerrard's 
(1938) case are in keeping with the present theory. In the 
other two cases the evidence is less helpful. Stabler’s (1934) 
case exhibited a laterally placed Cullen’s sign, and he there- 
fore postulated intraligamentary rupture of a tubal preg- 
nancy leading to extraperitoneal spread of blood. Opera- 
tion, however, fevealed a haemoperitoneum with no evidence 
of subperitoneal haemorrhage. The case reported by Fallon 
and Manning (1949) was very similar, and they claimed that 
at operation “no anomalies were noted inside the abdom- 
inal wall.” In both these cases, however, it is possible that 
extraperitoneal blood was not seen at operation because it 
had by then seeped away, as in Case | described above. 


Summary and Conclusions 


The various causes of Cullen’s sign are described. The 
commonest in order of frequency are ruptured tubal 
pregnancy, rectus muscle haemorrhage, acute haemor- 
rhagic pancreatitis, and rupture of the uterus. It is 
stressed that haemoperitoneum is not an invariable 
accompaniment of Cullen’s sign or of the various 
underlying pathological states associated with it. 

Three further examples of the sign are reported, the 
associated conditions being a ruptured abdominal aortic 
aneurysm, carcinoma of the colon, and a_ uterine 
tumour. 

The various theories regarding the mechanism of the 
production of the sign are discussed. It is concluded 
that Cullen’s sign is primarily an indication of the 
presence of blood or blood-stained fluid in the ab- 
dominal wall. The blood may arise retroperitoneally 
(most often from the Fallopian tubes, pancreas, or 
uterus) and spread in the extraperitoneal tissues to the 
subcutaneous tissue at the umbilicus. Alternatively, the 
blood may arise within the abdominal wall itself, 
usually from the rectus muscle. The occurrence of 
intraperitoneal haemorrhage with the sign is extremely 
frequent but purely coincidental. 

The sign is very commonly, but not necessarily, an 
indication for surgical intervention. Future cases com- 
ing to Operation or necropsy should be studied with this 
theory in mind. 


I am grateful to Lord Cohen of Birkenhead for permission to 
publish Case 2 and to Professor C. A. Wells (on behalf of the late 
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Mr. M. Silverstone) for permission to publish Case 3. Professor 
T. N. A, Jeffcoate saw both these cases and refers briefly to Case 3 
in his Principles of Gynaecology. 
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The institution of Fire Engineers has had prepared three 
coloured filmstrips, with lecturer's notes, on fire precaution 
in hospitals. The first deals with the causes of fire, the 
second with fire-fighting and means of escape, and the third 
with the evacuation of patients. The filmstrips and notes 
were made by the department of medical illustration of the 
South Manchester Hospital Group and the Manchester 
Royal Infirmary in collaboration with the Manchester Fire 
Brigade, and are intended primarily for nursing staff. 
Whilst fire brigades can arrange periodic inspections of 
hospital premises, technical experts on fire prevention are 
not always free to fit in with hospital training courses. It 
is hoped therefore that the fiimstrips and notes will provide 
useful material for the lay lecturer. Each filmstrip (with 
its notes) costs: two guineas, and copies are obtainable from 
Chantry Publications Ltd., 63, Neal Street, London, W.C.2. 
In 1956, according to figures from the Joint Fire Research 
Organization, there were 452 fires in hospitals in England 
and Wales, 32 in Scottish hospitals, and 8 in hospitals in 
Northern Ireland. The commoner causes, from a 5-year 


analysis of fires in hospitals and homes and institutions for 
the care of the sick and infirm, were smoking (18.3%), 
electric apparatus, heaters, and fires (14.3°.). fires in grates 
(11.59%), gas apparatus (9.3%), electric wiring (6.3°.), and 
slow combustion stoves (5.9°.,), 
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In a survey of acute respiratory disease in the Royal 
Air Force in the winter of 1954-5 (Andrews et al., 1956) 
about haif the admissions to sick-quarters with a respira- 
tory illness were due to influenza B, which was prevalent 
in the United Kingdom at that time. Identifiable virus 
infections caused only a small proportion of the re- 
mainder, but an outbreak due to adenovirus infection 
was found in one of the ten stations observed (R.A.F., 
Stafford) and had been responsible for a few cases in 
another station (R.A.F., Kirkham) just before the survey 
began. Three of the six strains of adenovirus isolated 
from these two stations were examined for type: one 
was type 4, one type 14, and one was untypable by any 
of the sera then available.’ Several investigations in 
American service units have shown that adenovirus in- 
fections are most prevalent among recruits (Hilleman 
er al., 1955; Berge et al., 1955: Rowe et al., 1956: 
Woolridge et al., 1956 ; Hilleman er al., 1957). Further 
surveys were therefore made during the winters of 
1955-6 and 1956-7 aimed at defining more clearly the 
impertance of influenza virus and the adenoviruses in 
causing acute respiratory disease and invaliding from the 
Service. 
Materials and Methods 

1955-6.—At 25 stations in England and Wales a standard 
record card was completed by the unit medical officer for 
every patient admitted to station sick-quarters for over 48 
hours between October, 1955, and April, 1956. Four of 
the stations were for apprentices or boy entrants aged from 
15 to 18 years ; the remainder were operational units. In 
all cases of acute respiratory disease an attempt was made 
to obtain 5 to 10 ml, of blood on admission, and a further 
specimen 14 to 21 days later. Paired sera were obtained 
from 1,394 patients—70° of all those admitted with an 
acute respiratory illness at these stations. The proportion 
of illnesses tested from boys’ units was 58° and from 
operational units 79°. In addition, at four recruit stations 
record cards and paired blood samples were requested from 
up to 10 recruits admitted each week with an acute respira- 
tory illness. A total of 281 paired sera were thus obtained, 
representing 8° of acute respiratory admissions at these 
stations. Throat swabs for virus isolation were taken from 
a few recruits whenever there was evidence of an outbreak. 
The ends of the swabs were broken off into 5-ml. bottles 
containing 2 ml. of virus transport medium (0.5% lactal- 
bumin hydrolysate in Hanks’s solution) and taken to the 
laboratory on solid carbon dioxide. 


*Now at the Public Health Laboratory, Monsall Hospital, 
Manchester. 
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1956-7.—The scope of the investigation was changed 
during this period. At two recruit stations, between Novem- 
ber, 1956, and April, 1957, throat swabs were taken from 
all patients admitted to sick-quarters with respiratory illness 
for more than 48 hours ; standard record cards were again 
completed by the unit medical officer. At one of these 
stations all patients had their chests radiographed within 
seven days of admission, and paired samples of blood were 
taken from all patients with evidence of pneumonia. De- 
tailed results of this study are to be reported elsewhere 
(J. N. C. Cooke and J, Gilroy, 1958, personal communica- 
tion). At two other recruit stations visits were made by 
one of us at two-weekly intervals. Throat swabs and 
records were obtained at this time from all patients admitted 
with acute respiratory illness within the previous 48 hours. 
Twenty-seven other stations of various types—boys’ units, 
technical training schools, and operational units—notified 
their weekly incidence of respiratory disease. Whenever 
there appeared to be an outbreak the station was visited 
and a number of patients were examined and records and 
specimens obtained. 

Records of Invaliding——The records were examined of 
all Service men with more than two weeks’ service invalided 
in 1953 and 1954 for any respiratory illness except tuber- 
culosis and cancer. 

Laboratory Methods.—Throat swabs and sera were stored 
at —30° C. until tested ; details of the tests used have been 
described previously (Kendall et al., 1957) and are therefore 
only outlined here. Serological diagnosis was made by 
means of the complement-fixation test. Partially purified 
soluble antigens prepared in fertile hens’ eggs were used for 
influenza viruses A and B, and heated but otherwise un- 
treated fluids from HeLa cell cultures infected with RI-67 
(adenovirus type 4) were used as the adenovirus group 
antigen. Adenovirus isolation tests were done in HeLa cell 
tube cultures which were kept a minimum of 10 days before 
being reported negative. Adenovirus strains were identified 
by the complement-fixation test and were typed in HeLa 
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Fic. 1.—Respiratory illness admission rates, 1955-7 


cell cultures by neutralization tests using specific rabbit sera. 
Two hundred and fifty-seven serum pairs, comprising almost 
all those collected between February 10 and March 19, 1958, 
were also tested by Dr. P. S. Gardner for evidence of Sendai 
virus infection (Gardner, 1957). 


Results 


1. Prevalence of Respiratory Illness 

Fig. 1 shows respiratory disease admission rates for periods 
of four weeks in various types of unit in the two winters 
studied. Incidence was highest in recruit stations in both 
winters, reaching 9% to 10% of the population at risk, but 
persisting longer in 1955-6 than in 1956-7. Non-recruit 
units had a much lower incidence, rising to just over 1% in 
February, 1956, and in March, 1957. Admission rates in 
boys’ units lay between these two, and ranged from 2° 
to 6%: rates were high in the autumn of 1955, in March, 
1956, and in February, 1957. 


2. Laboratory Results 

1955-6.—In recruit units, of 281 pairs of serum tested, 72 
(26%) were positive for adenovirus and 13 (5%) for influ- 
enza A. In non-recruit units the proportion positive for 
adenovirus was much lower. Of 379 pairs of serum from 
boy entrants, 12 (3°) were positive for adenovirus and 15 
(4%) for influenza A. Of 1,015 pairs from patients in opera- 
tional units, 44 (4%) were positive for adenovirus and 146 
(14%) for influenza A, and one was positive for both ; in 
addition two patients showed a rising titre against influenza 
virus B, and five against Sendai virus. Fifty-two adenovirus 
strains were isolated, all but one from recruits ; 35 of these 
were typed, and all belonged to type 7. The time distribu- 
tion of the main serological results is shown in Fig. 2. 

These findings probably give a reasonable indication of 
the relative frequency of adenovirus and influenza A infec- 
tions in the three types of unit, But the considerable differ- 
ences in the incidence of respiratory illness shown in Fig. 1 
must influence any estimates of illness attack rates due to 
these agents. The proportion of illness due to influenza A 
was lower in recruits than in non-recruits, but the attack rate 
due to this virus must have been almost twice as high. By 
the same argument the influenza A attack rate in non-recruits 
was probably very little higher than in boy entrants. The 
adenovirus experience was quite different, both the propor- 
tion of illness and attack rates being much higher in recruits. 
During the months of February, March, and April, when 
monthly respiratory admission rates in recruit units 
approached 10%, over half the paired sera tested were posi- 
tive for adenovirus. On the other hand, the incidence of 
illness due to adenovirus among non-recruits and boy 
entrants was low. 
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Fic. 2.—Serological results, 1955-7. 


1 

d 

‘ c 

F il 

e 

e 

e 

u 

F N 

N 

Sy 

Fe 

7 3 vir 

su 

19 

of 

th 

Vil 

fre 

the 

me 

du 

(K 

inv 

tor 

per 

the 

pn 

40° 

| suf 

wh 

inv 

yea 


Sept. 20, 1958 


ACUTE RESPIRATORY DISEASE IN R.A.F. 


723 


British 
Mepicat JOURNAL 


Excluding recruits, the age of patients with adenovirus 
infection tended to be lower than that of those with influ- 
enza A. Only 3 (5%) of the 56 positive for adenovirus 
were over 25 years of age, and two of these were medical 
officers ; 28% of those with influenza A were over this age. 

1956-7.—The most notable feature of the results obtained 
during this winter was the almost complete absence of adeno- 
virus infection in the recruit units. From 1,110 throat 
swabs tested in HeLa cells only four strains were isolated— 
three of type 3 and one of type 4. The only other evidence 
of adenovirus infection was at a station for boy entrants 
where four strains—two of type 4 and two of type 7—were 
isolated during a small outbreak of respiratory illness at 
the end of March. Influenza A, on the other hand, was 
responsible for several outbreaks investigated at non-recruit 
and boys’ units during February, March, and April, and in 
March it accounted for about half the cases with physical 
or x-ray changes in the chest at the recruit unit where paired 
sera from such patients were collected as a routine. 


Clinical Observations 


The symptoms and signs of acute respiratory illnesses due 
to a single agent vary considerably, and this tends to obscure 
differences between illnesses caused by one agent and those 
caused by another. No great diagnostic accuracy in the 
individual case can therefore be expected from clinical 
examination alone. Some differences were apparent, how- 
ever, in the frequency of certain symptoms and signs be- 
tween groups of patients with adenovirus infection, influ- 
enza A, and other acute respiratory illnesses—almost all of 
unknown aetiology. This may be seen in the Table, which 


Clinical Findings and Serological Results on Non-recruit Units, 
1955-6 


| 
| Influenza A 


Adenovirus 
Infection | Remainder 
No. illnesses : 161 56 1,177 
No. with adequate record 161 56 1,140 
Symptoms present (°,): 
Headache 82 71 75 
Sweating 57 64 47 
Shivering 61 57 43 
Muscular pains 54 25 32 
Sore throat ; 63 89 72 
Cough 80 59 45 
Nasal symptoms 48 37 41 
Diarrhoea 2 2 
Vomiting 9 5 6 
Conjunctivitis 20 il 8 
Fever: 
102° F. (38-9 C.) or more 28°; 18°; 16% 
Average duration 2-6 days 3-1 days 2-1 days 


| 


* All serologically negative except two patients with a rising titre to influenza 
virus B, five to Sendai virus, and one to both adenovirus and influenza virus A. 


summarizes the clinical records of non-recruits during the 
1955-6 survey. Cough, muscular pains, and a temperature 
of 102° F. (38.9° C.) or more were rather more frequent in 
those with influenza, and sore throat in those with adeno- 
virus infection. It is interesting that conjunctivitis was more 
frequent in those with influenza, but it is doubtful whether 
the conjunctivitis seen in Service men during the winter 
months was of the same type as that noted in schoolchildren 
during summer outbreaks of pharyngo-conjunctival fever 
(Kendall et al., 1957). 


Invaliding 


In the years 1953 and 1954, 195 men and women were 
invalided from the R.A.F. because of disease of the respira- 
tory tract other than tuberculosis or cancer, and a disability 
Pension was awarded to most of them. At least 90% of 
these were discharged because of bronchitis, bronchiectasis, 
pneumonia, pulmonary fibrosis, or empyema. More than 
40% served less than six months, and all of these had 
suffered as recruits from an acute respiratory illness from 
which they did not fully recover and which led directly to 
invaliding. A further 14° who had served less than one 
year had mostly been ill as recruits and spent almost the 


entire period of their service in hospital. Recurrent respira- 
tory disease played little part in the causes of invaliding ; 
two-thirds suffered from only one illness during their service. 
A history of pneumonia or bronchitis before entry into the 
R.A.F. was recorded in 44% of those invalided with less 
than six months’ service, but it is hard to know what import- 
ance to give to this observation. 

The acute illness that led to invaliding was usually in the 
winter or early spring, during those months when the inci- 
dence of respiratory diseases is highest at recruit stations. 
About one in every 250 acute respiratory admissions at a 
recruit station led to invaliding before the completion of 
six months’ service. This amounts to the permanent loss of 
perhaps one in every 1,000 airmen recruited during the first 
quarter of the year. 


Discussion 


Acute respiratory disease in military personnel is a serious 
problem. Not only is time lost during training but a sub- 
stantial number are invalided with serious lung damage 
before any useful service has been performed. Among air 
crew respiratory infections have special importance because 
of pressure effects on the middle ear at high altitudes, In 
the Royal Air Force, the incidence of acute respiratory 
disease is highest by far in the recruit units. This is not an 
isolated finding, and has been reported not only in the United 
States of America but also in Switzerland (Léffler eft al., 
1956) and Holland (van der Veen and Kok, 1957). The 
major cause of respiratory diseases invaliding in the R.A.F. 
is illness acquired at recruit camps. Time spent at these 
stations represents at most one-twelfth of the total service, 
whereas approximately two-thirds of all illness leading to 
this type of medical discharge is acquired during this period. 

The adenoviruses and influenza viruses may well account 
for at least half the illnesses during the severe and pro- 
tracted winter epidemics in recruit stations. In non-recruit 
units, as in the adult civilian population, the adenoviruses 
do not appear to be a frequent cause of illness ; though most 
outbreaks were due to influenza virus, the cause of a rela- 
tively high proportion of acute respiratory disease requiring 
admission to sick-quarters remains unknown. Adenovirus 
infection may only be able to spread readily under the 
exceptional conditions of a recruit camp with its large and 
rapidly changing population of young men drawn from all 
parts of the country and introduced to residential com- 
munity life for the first time. Apart from some radical 
change in recruit reception and training, effective vaccines, 
used if possible before arrival at the recruit units, would 
appear to offer the best hope of reducing the problem. 
Much can already be expected from influenza A vaccines, 
and field trials in the United States have shown that adeno- 
virus vaccines are capable of affording a high degree of 
protection against viruses of the same type (Bell e¢ al., 1956; 
Stallones et al., 1957). 


Summary 


In surveys of acute respiratory illness in selected 
R.A.F. stations in 1955-7 it was found that the incidence 
of sickness requiring admission to sick-quarters was far 
higher in recruit units than in operational stations. 

Adenovirus infection was probably responsible for at 
least half the respiratory disease admissions in recruit 
units during the periods of highest prevalence in 1956, 
but was completely absent from the same units in 1957 ; 
it was responsible for very few admissions in other types 
of unit. 

Influenza virus A was an important cause of 
illness among recruits in both winters, and accounted 
for at least 12°. of respiratory admissions in other units 
in 1955-6 and for outbreaks at several stations in 1956-7. 

More than half those invalided from the R.A.F. in 
1953 or 1954 with a respiratory disease, other than 
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tuberculosis or cancer, were discharged as a result of an 
acute respiratory illness contracted during their recruit 
training. 


We are indebted to the P.M.O. Technical Training Command, 
R.A.F., and other medical officers for granting us facilities to 
conduct these studies: to many station medical officers and in 
particular to Wing Commander M. Robertson, Wing Commander 
M. O. Richardson, and Squadron Leader W. G. Cooke for their 
co-operation in taking blood samples and completing the special 
records required; to Wing Commander R. J. A. Morris for help 
with records of invaliding; to Sergeant A. T. Coukham for valu- 
able technical assistance ; and to Dr. P, S. Gardner and Dr. G. B. 
Bruce White, of the Public Health Laboratory Service, for help 
with special laboratory tests. 
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DINITROPHENOL AND DIABETES 
MELLITUS 
A COMPARISON WITH SALICYLATE 
BY 


JAMES REID, M.D., M.R.C.P. 
Director, Clinical Chemotherapeutic Research Unit of the 
Medical Research Council, Western Infirmary, Glasgow 


Salicylate and 2: 4-dinitrophenol (D.N.P.) both inhibit 
oxidative phosphorylation (Loomis and Lipmann, 1948 ; 
Brody, 1956). Salicylate also controls the clinical and 
biochemical abnormalities in moderately severe dia- 
betes mellitus (Reid, Macdougall, and Andrews, 1957). 
The question that arises is whether D.N.P. has a similar 
action in this disease. 

D.N.P., a powerful metabolic stimulant, was grossly 
misused in the 1930’s as a slimming agent. The prin- 
ciples for prolonged use of a dye substance in clinical 
medicine put forward by Shannon er al. (1944) were 
not fully appreciated, and the high incidence of serious 
toxic effects from prolonged administration led to its 
withdrawal as a therapeutic agent. Since then it has 
been used only occasionally in clinical practice, although 
it is still extensively employed in biological investi- 
gations. 

A short, carefully controlled trial of D.N.P. in dia- 
betes mellitus has been carried out to discover its effect 
on blood sugar, glycosuria, and glucose tolerance. Six 
elderly ladies with mild to moderately severe diabetes 
were investigated along the lines previously described 
in the aspirin trial. They were given a constant low 
carbohydrate diet (150 g.) for at least 10 days before 
starting D.N.P., to establish the effect of diet alone, and 
the same diet was maintained throughout the whole 
investigation. 

D.N.P. was given for 14 days in doses of 100-300 mg. 
in capsules daily, actual doses being controlled by 
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repeated plasma drug levels (Parker, 1949) and by 
measurement of oxygen consumption of fasting, resting 
patients with a Benedict-Roth machine to calculate the 
basal metabolic rate (B.M.R.) (Robertson and Reid, 
1952). An attempt was made to induce the same order 
of metabolic stimulation with D.N.P. as was previously 
induced in diabetics successfully treated with aspirin. 
The effects of D.N.P. on fasting blood sugar estimated 
by Lehmann and Silk’s (1952) modification of Folin and 
Wu's method, on glycosuria determined by Benedict's 
(1911) method, and on oral glucose tolerance were 
examined. Since none of the patients had abnormal 
quantities of ketones in the urine, quantitative measure- 
ment was not undertaken. 


Results 


Dose of D.N.P., Plasma Level, and B.M.R.—Frequent 
determinations of plasma D.N.P. level and oxygen con- 
sumption were necessary to control therapy and to avoid 


Taste I1.—Dose and Plasma D.N.P. 


Plasma D.N.P. (mg. litre) 


Case2 Case3 Case 4 | Case 5 Case 6 


Day Case | 
55 yrs. 55 yrs. | 57 yrs. 59 yrs. | 60 yrs. | 76 yrs. 
(S)* (52) (2) (96) | 
2 45 | 40 0 
3 45s 40 47 31 40 
a | 46 54 29 43 j 44 
45 - 54 38 4! 43 
6 49 33 47 - - 
7 - . 32 %6 ? 
8 57 36 38 38 45 5 
9 47 43 | — 
10 49 «33 42 48 
48 - 38 _ 
§2 45 - | 52 40 37 46 
14 40 50 48 35 41 39 
Mean (2-14 days) 47 40 48 35 40 34 
Total dose (g.) 23 3-1 | 2-25} 3-5 29 3.05 
Maintenance dose | 
(mg. daily) 150-200 260-300 100-200 | 200-300 200-300 | 150-300 


* Duration of diabetes in months 


undesirable reactions. Table I gives relevant clinical par- 
ticulars as well as doses and plasma levels of D.N.P. A 
fairly steady plasma concentration of D.N.P. was reached 
in each patient after the first day's dosage: the mean values 
of the six patients between the second and fourteenth days 
ranged from 34 to . 
48 mg./litre. The 
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Fic. 1.—Relation between the rise in 
B.M.R., from D.N.P. and the plasma con- 
centration of the drug in six female dia- 
indicate _betics. The regression line and its 95% 
confidence limits are shown. The co- 
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efficient of correlation. r. was 0.54 with 
p>0.01, but <0.001 (too; or = 26.5). 
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stimulation has been obtained with D.N.P. as in an earlier 
investigation with aspirin in diabetes mellitus. 

Fasting Blood Sugars—Fasting blood sugars of the six 
patients at intervals throughout the investigation are shown 
in Table II. The values of each patient towards the end of 
the control dietetic period were close enough to one another 


Il.—D.N.P. and Fasting Blood Sugar 


Fasting Blood Sugar (mg.'/100 ml.) 


Case Before D.N.P. During D.N.P. | After D.N.P. 
No. 

Days Days | Days Days | Days Days , Day 

45 | OL | 34 | 7-8 | 13-14] 34 | 6 

2 157. | 228 | 212 202 196 173 208 

3 | 224 | 250 | 200 133 124 132 | 129 

4 | 307 | 304 | 214 222 | 204 185 - 

5 325 | 293 | 293 | 289 | 252 | a | — 

6 | 279 262 | 241 211 | 190 193 | 189 

Mean.. | 240 | 246 220 «| 202 186 2 | — 


to indicate that a comparatively stable state had been reached 
from which the effect of D.N.P. could be judged. In the two 
weeks that D.N.P. was given the fasting blood sugar of the 
patient with the mildest diabetes increased a little. The 
values of the other five patients fell slightly, but in no 
patient did they reach normal. The group mean concentra- 
tions were: 246 mg. per 100 ml. on the day before or on 
the actual day D.N.P. was started and 186 mg. per 100 ml. 
after 14 days of D.N.P. administration, The hypothesis that 
the difference between the mean blood sugars immediately 
before and at the end of the D.N.P. course was zero was 
rejected because the t-test gave a value of p between 0.05 
and 0.02. The fall in mean fasting blood sugar was there- 
fore just significant. 

Glycosuria—The amount of sugar in the urine was 
estimated before, during, and after administration of D.N.P., 
and the results, shown in Table III, agree with the fasting 


II.—D.N.P. and Glycosuria 


Urinary Sugar (g. 24 hours) 


Case Before D.N.P. During D.N.P. After D.N.P. 
No. 
Days Days Days Days Days _ Days Day 
4-5 0-1 3-4 7-8 13-14 3-4 
“42 8 4 8 9 
3 10 o | 
a | 23 | 14 | 12 16 4 0 - 
5 Om 63 36 29 20 
6 44 32 39 16 17 18 6 
Mean... 26 20 2s 1S 9 ~ 


blood sugars just described. The mildest diabetic had no 
glycosuria before, during, or after D.N.P. Glycosurias of 
the other five patients progressively fell during the period 
D.N.P. was given, but only one patient was sugar-free at 
the end of the course. The mean fall was from 20 g. of 
glucose in the 24 hours immediately before D.N.P. to 11 g. 
at the end of the D.N.P. course. Again the hypothesis that 
the difference between the mean urinary sugars before and 
after D.N.P. was zero had to be rejected since p was 
between 0.02 and 0.01 by t-test. The reduction of glyco- 
suria from D.N.P. was significant. 
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Oral Glucose’ Tolerance-—The blood-sugar values 
immediately before and at half-hour intervals for two hours 
after an oral dose of 50 g. of glucose are presented in Table 
IV. The only difference before and after the course of 
D.N.P. was that glucose tolerance improved a little in two 
of the six patients: improvement was slight in one and 
moderate in the other. In the other four patients there was 
no noteworthy change. 

Body Weight.—The weights of the patients before, at the 
end of the D.N.P. course, and five days after it had been 
discontinued are shown in Table V. The weights before 
D.N.P. were steady. Three patients lost 1.3 to 2.1 kg. in 


Taste V.—D.N.P. and Body Weight 


Body Weight (kg.) 


Case No. | 


| End of D.N.P. Five Days 
| Before D.N.P. | Course | After D.N.P. 
2 78-0 75-9 75-5 
3 79-4 77-5 77-4 
4 67-4 67-8 67-6 
5 55-1 55-0 54-8 
6 42-9 42-2 42-0 
Men .. ..| 683 62-3 623 


the 14 days D.N.P. was given. The weights of the other 
three were not materially altered. In the five days immedi- 
ately after D.N.P. there was no significant change, so that. 
unlike salicylate, discontinuation of D.N.P. is not followed 
by diuresis and slight weight loss (Reid et al., 1957). No 
serious weight changes resulted or followed the 14-days 
course of D.N.P.: the mean weight loss was 1 kg. 

The results so far presented suggest that D.N.P. lowers 
fasting blood sugar, diminishes glycosuria, and may or may 
not improve oral glucose tolerance without materially alter- 
ing body weight. In all these respects it resembles salicylate 
except that salicylate is much more potent and effective. 
Nevertheless the qualitative similarity has made it necessary 
to compare D.N.P. and aspirin. Firstly, the effects on 
fasting blood sugar and oral glucose tolerance of both 
substances, given consecutively to four patients in the 
present study, was examined, and, secondly, the changes in 
fasting blood sugar in the present group of six patients 
receiving D.N.P. has been compared with those of a previous 
group treated with aspirin. 


Comparison between Aspirin and D.N.P. 


Four of the patients given a 14-days course of D.N.P. were 
treated with aspirin for a similar period. A short interval 
of a few days elapsed between stopping D.N.P. and starting 
aspirin, to allow the D.N.P. to be cleared from the body. 
This was judged by its disappearance from the plasma or by 
a fall in plasma concentration to a low value. Comparison 
between D.N.P. and aspirin on fasting blood sugar and on 
oral glucose tolerance was undertaken. Measurement of 
urinary sugar was not considered necessary because it fol- 
lowed the blood-sugar changes induced by D.N.P. and 
aspirin and also because of the difficulty of making proper 
allowance for the non-glucose reducing substance which 
appears in the urine during intensive salicylate therapy. 

Table VI compares the effect of both drugs on fasting 
blood sugar; it will be seen that the mean value, 272 mg. 
per 100 ml. just before D.N.P. fell to 211 mg. per 100 ml. 


Taste 1V.—Oral Glucose Tolerance Test 


Blood Sugar (mg. 100 ml.) 


| Case I | Case 2 Case 3 
| Before After 
D.N.P. | D.N.P. 


Fasting | 136 152 228 196 224 138 304 

.. 244 206 288 276 288 185 | 442 

oo 304 248 344 304 324 219 428 

I}hours .. | 292 259 400 328 332 193 372 

208 364 384 296 189 | 


Cc 


Before After Before After Before 
D.N.P. | D.N.P. | D.N.P. | D.N.P. | D.N.P. | D.N.P. | Aspirin 


* Consecutive course of D.N.P. and aspirin given. 


Case 4* Case 5* | Case 6* 

After | After | Before | After After | Before | After After 
D.N.P. | D.N.P. | Aspirin | D.N.P. | D.N.P. | Aspirin 

204 101 293 | 289 | 109 | 214 | 199 | 9s 

304 193 380 | 338 138 | 32 296 164 

363 21 408 408 200 342 304 222 

356 171 428 423 200 | «(384 296 178 

282 143 428 446 240 «| 328 296 143 
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Taste VI.—Comparison of Consecutive Courses of D.N.P. and 
Aspirin 


Fasting Blood Sugar (mg./100 ml.) 


Case | Before Before 
Ne. D.N.P. During D.N.P. Aspirin During Aspirin 
Days Days | Days Days Days Days | Days | Days 
O-1 | 3-4 | 7-8 | 13-14] O-1 | 3 7-8 | 13-14 
~2 | 228 | 212 | 202 | 196 | 185 | 104 | 104 | 9 
4 | 306 | 214 | 222 | 2046 | 185 | 115 | 143 | 101 
5 293 | 293 | 289 | 252 | 278 | 268 | 138 | 109 
6 262 241 211 190 189 | 127 118 95 
Mean..| 272 | 240 | 231 21 | 209 | 1584 126 99 


after the 14 days’ course. The mean fasting blood sugar 
just before aspirin was 209 mg. per 100 ml. and this fell to 
99 mg. per 100 ml. after 14 days’ therapy. The fall with 
aspirin was greater and more rapid than with D.N.P., 
though the pre-treatment level was lower. When the t-test 
was applied to the fasting blood sugar before and after 
D.N.P. the hypothesis that the difference between the means 
was zero had to be rejected because p was between 0.05 and 
0.02. The same hypothesis had to be rejected before and 
after aspirin, since p was between 0.02 and 0.01. 

Oral glucose tolerances with a test dose of 50 g. of 
glucose were carried out in three patients before and after 
D.N.P. and then after a consecutive course of aspirin 
(Table IV). Slight improvement in glucose tolerance was 
noted in one patient after D.N.P. All three showed pro- 
nounced improvement from aspirin, which just fell short 
of a normal response in two. 

These findings indicate that, while consecutive courses of 
D.N.P. and aspirin both reduce fasting blood sugar, the 
main difference between them is that the reduction from 
aspirin is more rapid and complete in that fasting blood 
sugar returned to normal in al! four patients. It did not 
even approach the normal value in any of the four patients 
treated with D.N.P. This qualitative similarity but quantita- 
tive difference in favour of aspirin was emphasized by the 
results of the oral glucose-tolerance tests. 

The increases in oxygen consumption expressed as basal 
metabolic rates from the third to fourteenth days during 
consecutive courses of aspirin and D.N.P. to the same 
patients have been examined in relation to changes in fast- 
ing blood sugar. The results presented in the scatter 
diagram (Fig. 2) emphasize the difference in potency 

between the treat- 


300- ments. Fasting 
° ° blood sugars were 
8 within normal 
limits and scarcely 
& 200|- | rose significantly 
re) e above the x-axis in 
2 spite of pro- 
8 in metabolic rate 
(OOF * © from aspirin, while 
z elevated values 
sou from D.N.P. were 
100 40 60 160 200 all clustered in the 


BASAL METABOLIC RATE (% NORMAL) 
centre of the graph 
Fic. 2.—Relation between oxygen con- for comparable 
sumption expressed as B.M.R. and fasting 
blood sugar during consecutive courses of Gegrees of meta- 
D.N.P. and aspirin to four diabetic bolic stimulation. 
is associated with abnormally hig . — . 
fasting blood sugars: aspirin (solid dots this observation is 
@) with normal values for the same in- 
crease in oxygen consumption. 


being investigated. 
The present indica- 
tion is that in- 
creased oxygen consumption in diabetes mellitus from D.N.P. 
does not reduce the high fasting blood sugar of the diabetic 
below a certain level, while a similar increase in oxygen 
consumption from aspirin brings it right down to normal. 
In both cases the increase in oxygen consumption was as 
great as would be tolerated in practical therapy. 
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The superiority of aspirin over D.N.P. in lowering fasting 
blood sugar may in part be due to the advantage of lower 
initial fasting blood sugars, since aspirin therapy always 
followed D.N.P. The importance of this factor has been 
examined by comparing fasting blood sugars of two groups 
of six patients treated with D.N.P. or aspirin. One group 
comprised the six patients in the present investigation who 
received D.N.P.; the other group was treated with aspirin, 
and their particulars have already been published (Reid 
et al., 1957). The patients were all mild to moderately 
severe diabetics, and on clinical assessment they were com- 
parable. The mean fasting blood sugar just before D.N.P. 
was 245 mg. per 100 ml.; that before aspirin was 190 mg. 
per 100 ml. The difference between these means is not 
significant, since the t-test gave a value of p greater than 0.05 
and a preliminary F test indicated that p was more than 
0.05. This is consistent with the suggestion that the two 
groups were clinically comparable before the treatments. 
The higher value of the mean fasting blood sugar in the 
D.N.P. group is at least partly accounted for by the greater 
mean carbohydrate intake of this group over the aspirin 
group. The actual figures were 150 g. and 130 g. per day 
respectively. 

The mean fasting blood sugars fell during treatment with 
D.N.P. and aspirin. The fall in the aspirin group, from 
190 to 92 mg. per 100 ml. in 14 days, was greater than 
that in the D.N.P. group, which was from 245 to 186 mg. 
per 100 ml. in the same period. Aspirin’s obvious superi- 
ority was borne out by the values of p when t-tests were 
applied to fasting blood sugar before and after D.N.P. and 
aspirin. The hypothesis that the difference between the 
means before and after the two treatments was zero had to 
be rejected. The value of p in the D.N.P. group was 
between 0.05 and 0.02: in the aspirin group it was less than 
0.001. 


Discussion 


The fall in fasting blood sugar and the reduction in 
glycosuria from D.N.P. were not expected. MacBryde and 
Taussig (1935) reported a slight rise in fasting blood sugar 
and lowered glucose tolerance in two pre-diabetics and one 
frank diabetic who were given similar doses of D.N.P. The 
discrepancy between their findings and ours may be more 
apparent than real, since one patient in our group, com- 
parable to their pre-diabetics, also showed a slight increase 
in fasting blood sugar after D.N.P. (Table ID. It may be 
that the milder the diabetes the less likely is the blood 
sugar to fall, for we have observed that rheumatic patients 
while receiving full doses of salicylate may show a rise in 
fasting blood sugar associated with diminished glucose 
tolerance (Cochran, Watson, and Reid, 1950). Indeed, the 
action of salicylate in diabetes could not have been pre- 
dicted from its effect in the non-diabetic, emphasizing 
once again the danger of premature generalization from 
incomplete data. No subject is richer in examples of this 
than the literature on salicylate, where it is almost impos- 
sible to make a new discovery, but where so much has still 
to be correctly interpreted. 

The similarity in biological effects between salicylate and 
D.N.P. is most remarkable. Both increase oxygen con- 
sumption of cells and mitochondria, and at the same time 
reduce uptake of inorganic phosphate (Loomis and Lip- 
mann, 1948; Brody, 1956). This inhibition of oxidative 
phosphorylation is, in biochemical terms, the basic property 
shared by them. Sodium salicylate and D.N.P. have the 
same effect on oxygen uptake by certain tissues with a 
variety of substrates (Sproull, 1957). Both substances 
stimulate oxygen consumption in animals to the extent of 
causing death in hyperpyrexia with high doses (Reid, 1957a). 
They also inhibit plant growth (Reid, 1957b). In all their 
similarities over a wide biological field, ranging from wheat 
coleoptile sections, tissue slices, to whole animals, including 
man, the effective concentrations remain remarkably con- 
stant. The current investigation with diabetes brings out 
yet another similarity in that both lower fasting blood 
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sugar and glycosuria, though for the same order of increase 
in oxygen consumption the effect of D.N.P. is slight com- 
pared with that of aspirin, and would in itself have no prac- 
tical value in the treatment of the disease. This raises 
the question, Is it enough to say that the fundamental 
action of both D.N.P. and salicylate is inhibition of oxida- 
tive phosphorylation without further specification to account 
for quantitative differences ? 


Summary 
2:4-dinitrophenol (D.N.P.) inhibit 
oxidative phosphorylation. Salicylate also controls 
moderately severe diabetes mellitus. The effect of 
D.N.P. in the disease has been investigated. 

Increased oxygen consumption from D.N.P. of the 
same order as is required with aspirin to control moder- 
ately severe diabetes lowered fasting blood sugar and 
glycosuria of six elderly diabetics. The reduction was, 
however, less than that achieved with aspirin, and would 
have no practical value in treatment. 

This difference between D.N.P. and salicylate in dia- 
betes makes it difficult to account for the action of both 
substances on the basis of inhibition of oxidative phos- 
phorylation, at least, without further specifications. 


Salicylate and 


My thanks are due to Miss M. McCombie, of the dietetic de- 
partment of the Western Infirmary, for supervision of the diets, 
and to the staff of the Unit for invaluable technical assistance. 
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A CASE OF CONJOINED TWINS 


BY 


W. STIGGELBOUT, M.D., D.T.M.&H. 
Medical Officer, General Hospital, Kaduna, 
Northern Nigeria 


Aird’s (1954) remark, that owing to the greater accessi- 
bility of large groups of populations in Africa and Asia 
conjoined twins are seen with increasing frequency, is 
Supported by the birth of the Kano and Port Harcourt 
twins in Nigeria, the case of the twins in Singapore 
(Roddie, 1957), and our own case as described below. 


Case Report 


An African woman, gravida-3, about 25 years of age, was 
seen in the antenatal clinic of our hospital on May 22. She 
gave a history of 32 weeks’ amenorrhoea. On examination 
the fundus was felt three fingerbreadths under the ensiform 
cartilage. There was hydramnios, and two hard parts were 
felt in the fundus. No foetal heart was heard. Twin 
pregnancy was suspected, and an x-ray film, taken to con- 
firm the diagnosis, showed two foetuses with the heads 
in fundo and the legs well down in the pelvis. The twins 
were in perfect apposition. Apart from this abnormal 


Position, the vertebral columns showed a peculiar curve, 
Suggesting that the twins were joined at the level of the 
sternum, thus not allowing the vertebral columns to assume 
their normal curvature. 


A presumptive diagnosis of con- 


joined twins, with fairly firm union in the region of the 
sternum, was made, and the woman was admitted. 

The next morning an oblique x-ray film was taken. This 
view showed the details even better, but no definite union 
could be diagnosed. Several student-midwives were allowed 
to examine the patient, and a few hours later she com- 


Photograph of the conjoined twins. 


plained of lower abdominal pains. Very soon the mem- 
branes ruptured and a large quantity of blood-stained liquor 
amnii drained away. One foot presented at the vulva. 
Examination per vaginam showed that there was full 
dilatation. 

Having read Wilson Roddie’s report on a similar case, I 
decided to follow the same method, and the patient was taken 
to the theatre, where she was anaesthetized. The remaining 
three feet were brought down, one of them causing consider- 
able difficulty. Then the four legs were delivered simul- 
taneously. Hardly any traction was used, the only force 
being firm expression. The bodies now descended parallel 
to each other without any difficulty. It became obvious that 
the twins were joined together, for they had one abdominal 
cavity, with imperfect closure in the lower part. When the 
scapulae were well visible, the legs and trunks were lifted 
right forward over the symphysis pubis. The posterior head 
engaged and came out without difficulty, immediately 
followed by the anterior head. Both foetuses were dead 
and showed signs of maceration. 

A bilateral episiotomy was repaired with catgut. 
puerperium was uneventful. 

The twins, both girls, had a total weight of 2,350 g. 
(5 lb. 4 oz.). There was a single placenta with velamentous 
insertion of two cords. The distance between the insertion 
of the two cords was 2 cm. The placenta showed small 
infarcts. 


The 


Anatomy 

The two female foetuses were preserved in formol-saline 
and examined after a few weeks. They were joined from 
the manubrium sterni to just under the umbilicus. The 
union at the level of the sternum was cartilaginous. 

Dissection showed that each twin had its own lungs. The 
right lungs showed only two lobes, although there was an 
indication of a third lobe (partial fissure). It seemed that 
they had one heart in common, but after opening of the 
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pericardial sac it was found that there were two normal 
hearts in one single pericardium. The arch of the aortae 
and all their branches were normal in each twin. There was 
a ductus arteriosus in the normal position in each foetus. 
The diaphragm, if not a common one, was united, thus 
forming one large muscular division between thorax and 
abdomen. Under the diaphragm the stomachs and spleens 
were in their normal positions, nor did the intestines show 
any abnormality. The kidneys showed the normal foetal 
lobulation. The ureters were normal. The adrenals were 
very large, the kidney/adrenal weight ratio being almost 
3:1 in each foetus. There were normal female genital 
organs. The anatomy of the liver was quite abnormal. 
Each foetus seemed to have a small lobe of its own, but the 
greater part of the peritoneal cavity was occupied by an 
enormous midline mass of liver tissue. On each side of this 
there was a gall-bladder and a porta hepatis. The entry of 
the umbilical vein on either side could easily be seen. 

Some of the organs were weighed after dissection. It 
should be noted that this was after fixation in formalin. 
Foetus A: left kidney 4.6 g., left adrenal 1.35 g., heart 
6.6 g., right kidney 4.3 g.. right adrenal 1.35 g. Foetus B: 
left kidney 3.6 g., left adrenal 1.30 g., heart 7.5 g., right 
kidney 2.5 g., right adrenal 0.85 g. The total weight of all 
liver tissue was 50 g. 


Summary 

Conjoined twins in an African woman were diagnosed 
in the antenatal clinic after an x-ray film had been taken. 
Vaginal delivery, resembling a breech extraction, proved 
successful. The anatomy, as found on dissection, is 
described. 

The adrenal glands were carefully dissected in view of 
the suggestion put forward in the case of the Kano 
twin who died post-operatively of possible adrenal insuf- 
ficiency. Our case—at least macroscopically—did not 
Suggest adrenal hypoplasia in either twin. 

My thanks are due to Dr. D. J. M. Mackenzie, Director of 
Medical Services, Northern Region, for his permission to publish 
this report; to Mr, Francis Uher, of the Northern Regional In- 
formation Service, for the photograph; and to Captain J. F. 
Hickey, R.A.M.C., for his help with the dissection of the twins. 
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THE RIGHT-SIDED APPROACH FOR 
HIATAL HERNIORRHAPHY 


BY 


J. BORRIE, Ch.M., F.R.C.S. 
Senior Lecturer in Thoracic Surgery, University of Otago; 
Thoracic Surgeon, Dunedin Hospital, New Zealand 


Various approaches have been described and practised 
by various surgeons for hiatal hernial repair. Harring- 
ton (1955) favoured the abdominal approach, Allison 
(1951) has described his technique for the left trans- 
thoracic approach, while Nanson (1956) has indicated 
that there are occasions when a combined thoraco- 
abdominal approach may be necessary. To date no 
record has been encountered of a right-sided approach 
for repairing such hernias, although it is a standard 
approach for performing oesophagectomy for car- 
cinoma of the mid-oesophagus, after the method of 
Lewis (1946). 

The following case report described an occasion 
when, because of a misdiagnosis, right thoracotomy was 
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performed, and a hiatal hernia was unexpectedly found 
and successfully repaired through the right pleural 
cavity, thereby demonstrating yet another approach for 
correcting this lesion, albeit accidentally (Blalock, 1956). 


Case Report 


A married woman aged 58 was admitted to the Thoracic 
Surgical Department of Dunedin Hospital on December 
18, 1956, with a history that three weeks previously she had 
developed a dry cough, which within two weeks became 
associated with whitish morning sputum. She was not 
breathless except after bouts of postural coughing. She 
complained of sweating and malaise and ran evening tem- 
peratures up to 101° F. (38.3° C.) for a week There had 
been no history of haemoptysis, nor any symptoms refer- 
able to the other systems. Her past history was non- 
contributory. Her father died from hydatid disease. 

On clinical examination she appeared in fair health. Her 
respiratory, cardiovascular, alimentary, and central nervous 
systems were clinically normal. 

Chest x-ray films showed the presence of a “cyst” in the 
medial segment of the lower lobe of the right lung. There 
was also a calcified hydatid cyst in the liver. Tomography 
confirmed the findings in the straight x-ray films. These 
findings were interpreted by the radiologists as hydatid 
disease. 

The Casoni reaction was negative, as was the hydatid 
complement fixation. Her blood picture showed: P.C.V.., 
35%, ; Hb, 11.1 g. per 100 ml. ; white cells, 7,600 per c.mm., 
E.S.R., 22 mm. in one hour (corrected). The red cells 
showed mild iron-deficiency changes. Differential white- 
cell count showed neutrophils 73°4, eosinophils 2°, baso- 
phils 1°, lymphocytes 24%, and monocytes nil. Broncho- 
scopy revealed no endobronchial lesion. 

The negative Casoni hydatid complement-fixation and 
eosinophil tests in no way excluded the supposition that 
this was a hydatid cyst of the lung, as such findings have 
been repeatedly found in patients with proved pulmonary 
hydatid disease. Operation was performed on January 30, 
1957. 

Operation.—-The right pleural cavity was opened through 
the right sixth rib bed. There were no pleural adhesions. 
Protruding from the posterior mediastinum was a soft swell- 
ing approximately 7 cm. in diameter. It was attached to the 
under surface of the lower lobe of the right lung by a few 
filmy adhesions which were divided. On opening this 
“cyst” and isolating the oesophagus in the posterior media- 
stinum, it was found to contain the stomach. The true 
diagnosis of “hiatal hernia was at once evident. This 
was supported by the fact that the oesophagus entered the 
stomach in the posterior mediastinum and did not reach 
down to the diaphragmatic level. The sac was excised, and, 
as the heart had fallen to the left side with the patient in 
the left lateral position, the crura of the diaphragm were 
readily isolated. The oesophagus was raised by a catheter 
sling and the crura were easily approximated with four 
double No. 4 silk interrupted mattress sutures. This effec- 
tively closed the hiatal hernial orifice. The oesophagus was 
next sewn to the diaphragm by a series of interrupted 
No. 2 silk sutures. It was surprising how relatively easily 
this operation was accomplished from the right side of the 
chest when the customary approach has been from the left 
side. The chest wall was finally closed over water-seal 
drainage, using interrupted catgut for the deep layers, sub- 
cutaneous catgut and nylon for skin. 

The patient made an uninterrupted recovery and was dis- 
charged fit 15 days after operation. When seen a year 
later she was well, had no symptoms, and her swallowing was 
satisfactory, as was her x-ray film. 


Summary 


Following a misdiagnosis of hydatid cyst in the lower 
lobe of the right lung, and a right thoracotomy for its 
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excision, a hiatal hernia was successfully repaired from 
the right side. The approach proved as satisfactory as 
from the left side, and adds another possible route for 


the repair of such lesions. 
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Medical Memorandum 


Hypernephroma Presenting as a Continuous Murmur 
in the Chest 


Hypernephroma most commonly presents as haematuria, 
pain, or symptoms from metastases. The latter are like the 
primary tumour in being extremely vascular, and it is well 
known that they may form pulsatile swellings which on 
auscultation are found to possess a systolic bruit. The 
primary tumour, however, most uncommonly has a bruit, 
and the present case is reported because the diagnosis was 
made after the discovery of a continuous murmur in the 
chest arising in a hypernephroma of the left kidney. 


CASE REPORT 

A married woman aged 65 was seen in the casualty depart- 
ment of St. Thomas's Hospital at the request of her own 
doctor, on February 21, 1958; she had had pain in the 
right iliac fossa for a week. 

In August, 1957, while at a holiday camp, she had attacks 
of paroxysmal nocturnal dyspnoea on four successive nights, 
and was later admitted to a hospital in London. At that 
time she had considerable cardiac enlargement, an apical 
systolic murmur, a pulse rate of 104 a minute, and a blood 
pressure of 190/80. There was, however, no dependent 
oedema or abnormality in the lungs, and radiologicaily the 
chest was normal apart from showing moderate cardiac 
enlargement. The abdomen was tense and distended, with 
some tenderness in the epigastrium, and a further chest 
x-ray film showed the right diaphragm to be considerably 
raised, suggesting a subdiaphragmatic inflammatory condi- 
tion, but a straight x-ray film of the abdomen was normal. 
and the abdominal physical signs cleared away without 
operation. A small effusion, however, appeared at the right 
base, which on aspiration proved to be clear yellow fluid, 
and later the effusion absorbed. White blood cells, serum 
amylase, blood urea, W.R., and Kahn were all negative, but, 
in view of the cardiac enlargement, nocturnal dyspnoea, and 
an E.C.G. showing left ventricular hypertrophy, the major 
part if not all of the condition was attributed to cardiac 
failure. 

The patient was discharged after three months in hospital, 
and was kept under out-patient observation on maintenance 
doses of digoxin and mersalyl. She was quite well until a 
week before she was seen at St. Thomas's Hospital. 

On examination (February 21, 1958) the only abnormal 
physical sign in the abdomen was tenderness in the right 
iliac fossa, and a small tender mass was palpable. Nervous, 
respiratory, and cardiovascular systems were normal apart 
from a blood pressure of 180/115, but in the left mid- 
axillary line at the level of the xiphisternum there was a 
whole-cycle continuous murmur to be heard which radiated 
for 1 to 2 in. (2.5 to 5 cm.) in every direction. No abnormal 
pulsation could be felt. and the diagnosis was at that time 
thought likely to be an arteriovenous communication in 
the left lower lobe. She was under observation in a surgical 
ward for a week, during which time the pain in the right 
iliac fossa improved, and she was then transferred to a 
medical ward for further investigation of the bruit. It was 
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at this time thought that her spleen was palpable 1 in. 
{2.5 cm.) below the left costal margin, but on consideration 
the diagnosis was altered to a ?left renal mass, as, although 
an edge seemed to be palpable, the mass could be ballotted 
from the loin. 

Investigations.—Chest x-ray examination was normal. 
Tomography, left hemithorax normal. Liver-function tests, 
normal. E.C.G.: ST segment depression in V5, V7, and 
aVL. Haemoglobin, 108%. W.B.C., 7,000 per c.mm. 
(normal differential). E.S.R.. 25 mm. in one hour. Catheter 
specimen of urine, occasional red cell seen. 24-hour speci- 
men of urine: a number of pus cells and an occasional red 
cell seen; no malignant cells seen. I.V.P.: right side nor- 
mal; left kidney larger than the right, and there appears 
to be distortion and elongation of the major calix to the 
upper pole. The appearances suggest that there may be a 
tumour in the upper pole of the left kidney. X-ray exami- 
nation of skull and femora normal. 

It was felt that the patient was suffering from a hyper- 
nephroma or other vascular tumour in the region of the 
kidney, and the question of retrograde aortography was con- 
sidered. It was decided, however, that, whatever the find- 
ings, laparotomy would have to be performed, so aorto- 
graphy as a potentially dangerous manceuvre (and probably 
superfluous in this case) was discarded. 

At operation (Mr. J. M. Pullan) on March 20 the left 
kidney was seen to be distorted by a tumour the size of a 
tennis ball arising from roughly the middle portion of the 
kidney. The tumour had the typical appearances of a 
hypernephroma, but in addition it had an easily palpable 
thrill, and on auscultation a loud continuous murmur was 
heard. There was also a small dilatation of the renal artery 
at its terminal division, but this was silent. The tumour 
mass did not appear to have broken through the capsule of 
the kidney, and there was no growth in the renal vein, but 
secondary nodules were scattered throughout the peritoneum 
and in particular in the right iliac fossa. There was one 
nodule at the base of the appendix, which was otherwise 
normal. 

Appendicectomy and left nephrectomy were carried out, 
taking the upper third of the ureter, and since operation 
there has been no evidence of the bruit. 

Microscopy of the sections from the kidney revealed the 
typical appearances of hypernephroma. 


COMMENT 


This interesting case is reported because it presented with 
pain in the right iliac fossa simulating an appendix mass 
and a continuous murmur in the chest having all the 
characteristics of an arteriovenous communication. It is 
common knowledge that hypernephroma metastasizes par- 
ticularly to bone, and that the secondaries may pulsate and 
have a bruit, but a bruit of this character over the primary 
growth is not a common finding. Price (1950) states that 
when the tumour is highly vascular pulsation may be felt 
and a systolic bruit heard, but a whole-cycle murmur does 
not seem to have been recorded even though it has pre- 
viously been detected (R. Hilton, personal communication). 
It is possible, of course, that more cases of hypernephroma 
nave associated bruits, but the better-known surgical text- 
books make no mention of this, and a stethoscope is not 
usually employed by those finding masses in the loin or 
investigating cases of haematuria. Nevertheless, the finding 
of such a murmur is clearly of such importance that auscul- 
tation of the renal areas should be employed more often in 
the investigation of patients presenting with symptoms 
referable to the kidney. 


My thanks are due to Dr. H. J. Anderson for permission to 
publish this case. 
A. P. C. Bacon, M.B., M.R.C.P., 


Resident Assistant Physician, St. Thomas's Hospital, London, 


REFERENCE 
Price, F. W. (1950). Textbook of the Practice of Medicine, 8th ed. London. 
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PIONEER NEUROSURGEON 

Selected Writings of Walter E. Dandy. Compiled by Charles 

E. Troland, M.D., and Frank J. Otenasek, M.D. (Pp. 

789+-vii ; illustrated, £5 12s. 6d.) Springfield, Illinois: 

Charles C. Thomas. Oxford: Blackwell Scientific Publica- 

tions. 1957 
Walter Dandy (1886-1946) graduated from the Johns 
Hopkins Medical School ; his ability attracted the attention 
of Professor Halsted, and he was among those of his year 
who were selected for training in surgery. It was customary 
for the first year after graduation to be spent in experimental 
surgery, and this brought him into contact with Harvey 
Cushing, who was responsible for introducing this feature. 
The following year Dandy was selected as hospital resident 
to Cushing. The next year, 1912, Cushing became pro- 
fessor of surgery at Harvard, while Dandy continued in 
Baltimore, completing his training in general surgery and 
gradually confining his attention to neurosurgery. The 
introduction to his life’s work appears to have occurred 
during the year following graduation, when he shared with 
others an investigation of the blood supply of the pituitary 
gland. Also during that year of experimental work he 
studied the absorption of phenolsulphonphthalein from the 
pleural and peritoneal cavities. This line of thought led 
him shortly afterwards to investigate cases of hydrocephalus, 
and with Blackfan he published papers on hydrocephalus 
which have become classics. 

These and many other writings of Dandy have been 
selected for republication, dedicated to the memory of “a 
pioneer and most gifted neurosurgeon.” Perusing this 
volume, one realizes how completely justified is this quota- 
tion. His outstanding and perhaps unsurpassed contribu- 
tions to neurosurgery seem to have been due to originality 
of thought, This has, broadly speaking, shown itself in two 
ways: (1) the application of novel methods of diagnosis- 
for instance, the use of air as a contrast medium in radio- 
logy—and the value of dye studies (P.S.P.) in hydrocephalus ; 
and (2) the introduction of brilliant techniques in the craft 
of surgery. The latter has had great influence in the 
improvement of neurosurgical operations, and it is likely 
that many neurosurgeons are unaware of the debt they owe 
to Walter Dandy. This can now be easily remedied, and 
they will be fascinated by the scope of these papers and by 
the freshness of outlook which he brought to various prob- 
lems. He was, of course, particularly interested in the 
difficulties presented by vascular lesions of the brain, and 
one can readily imagine how eagerly Dandy would have 
grasped the possibilities which have been created by the 
modern adjuncts of anaesthesia—hypotension and hypo- 
thermia. One small criticism of this memorial volume—it 
is a pity that some of the smaller and less important papers 
were not omitted in favour of a full list of his publications. 


D. W. C. NORTHFIELD. 


SHORT TEXTBOOK OF OBSTETRICS 


A Modern Practice of Obstetrics. By D. M. Z. Stern, M.A., 
M.B., B.Ch.(Cantab.), F.R.C.S., F.R.C.0.G., and C. W. F. 
Burnett, M.D.(Lond_), F.R.C.S., F.R.C.O.G. Second edition. 
(Pp. 258+ ix; illustrated. 45s.) London: Baillitre, Tindall 
and Cox. 1958. 
This textbook, now in its second edition, provides the 
medical student with a concise, well-balanced account of 
present-day obstetrics. Based on the very wide clinical ex- 
perience of the authors at the West Middlesex Hospital 
during the last 22 years, it is essentially a practical book. 
Theories have been avoided except in so far as they have a 
direct bearing on practical obstetrics, while details of pure 
anatomy and physiology have been omitted. Largely be- 
cause of this the book is of small compass compared with 
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most undergraduate textbooks, but it must be emphasized 
that it is in no way a “synopsis.” Though it runs to only 
some 250 pages, the format is unusual—with a larger page 
than is the custom and the type in double columns. As a 
result the reader will find that a surprising amount of in- 
formation is contained within its covers, and it provides a 
very readable and, for the most part, adequate account of 
the subject, sufficient for the needs of most qualifying 
examinations. Indeed, with the ever-widening complexity of 
modern medicine and the increasing demands made upon 
medical students, its reasonable size is to be regarded as a 
welcome feature which will commend the work to many 
readers. 

The authors state in the preface that they have aimed 
“to write upon the subject from a new aspect” and avoid 
the common failing whereby unsubstantiated statements 
“have found their way from the pages of one textbook to 
those of another.” In this they have to a large extent suc- 
ceeded, and most readers will agree that few, if any, clinical 
myths have in fact been perpetuated. The style of the text 
is direct and forthright—always a commendable feature, and 
particularly in a student’s textbook of modest proportions. 
However, on some controversial topics the authors’ opinions, 
dogmatically expressed, may not meet with general accept- 
ance. For example, their preference for face-to-pubes 
forceps delivery in persistent occipito-posterior cases, the 
implication that uterine inertia is common in multiparae, 
their approval of a laterally placed episiotomy, and their 
condemnation of all mucus extractors are all matters which 
will provoke criticism. Because of the omission of the basic 
sciences the uninitiated student may sometimes be a little 
bewildered when confronted with a new term without ex- 
planation, but this disadvantage is largely offset by an 
appended glossary of terms. Despite the promise contained 
in the preface, the balance between common and uncommon 
conditions is not always well preserved. The sections on 
normal pregnancy, labour, and the puerperium are adequate 
for the needs of the undergraduate. Most of the common 
abnormal conditions too are fully described, and the chapters 
on some of these complications—for example, that on 
toxaemia of pregnancy—are particularly good. Yet ante- 
partum haemorrhage—surely an important subject—receives 
only a brief description and is altogether over-simplified. 
Surprisingly there is no mention of contraction ring (except 
as a phenomenon of the third stage). On the other hand. 
space is given to the mention of some rare conditions such 
as the Chiari-Frommel syndrome. 

This textbook is well written, the production is of a high 
order, and with its unusual format it is a refreshing break- 
away from the “traditional” student’s handbook. There 
are numerous line drawings, most of which are clear and 
explanatory. The book is well documented, and an engag- 
ing feature is that each chapter is headed by an appropriate 
Shakespearian quotation. Pleasing additions are an appendix 
on “ Obstetrical Terms Defined ” and ancther on etymology. 
Such criticisms as are advanced are not intended to detract 
from the considerable merits of this book. It is a welcome 
production and can be recommended to those desiring a 
short textbook that is “ different.” 

M. P. EMBREY. 


DIABETES IN THE YOUNG 


Diabetes Mellitus: With Emphasis on Children and Young 
Adults. By T. S. Danowski, B.A., M.D. (Pp. 510+xxiv ; 
illustrated. £5 8s.) London: Baillitre, Tindall and Cox. 
1957. 


The title of this book suggests a somewhat artificial sub- 
division of a disease of which the two main types are better 
differentiated by their clinical manifestations than by the 
age of the patient; in fact, there is often a marked simi- 
larity between diabetes in the very young and the very 
old. This impression is at once dispelled by the first seven 
chapters, which deal broadly with the biochemical and 
hormonal aspects of diabetes, and present a concise and up- 
to-date account which alone makes the book a valuable 
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—in obstetric practice 


Extract from a letter in the BRITISH MEDICAL JOURNAL, 
December 14th, 1957, p.1438 


“Liquid paraffin interferes with absorption from the gut of carotene and vitamins 


A and D’ (/) The pregnant woman is filled full of vitamin tablets yet so often is pre- 
scribed liquid paraffin.” 

“For three years, apart from advice on diet, I have found it unnecessary to prescribe 
any other laxative than standardized senna (‘senokot’), about which the articles 
(2) already referred to were enthusiastic. The pregnant woman, so difficult to please 
because of nausea, has a choice with regard to this preparation of chocolate granules 
or tablets. And she can go on taking it nightly without ill effect.” 


(/) British National Formulary (1957) 
(2) British Medical Journal, February 23rd, 1957, pp. 436 and 439 


Senokot is entirely British 
BASIC N.ILS. PRICES RETAIL PRICES SENOKOT is not adver- 
(Tax free D.P.s) (Including Tax) tised to the public, has no 
GRANULES: 2 Ib, 21/- 2 oz, 2/10; 6 oz, 7/9 B.P. or N.F. equivalent, 
TABLETS: 1,000, 16/- 50, 2/5; 200, 7/3 and is prescribed under 


Cost about a halfpenny a dose the N.H.S. 


WESTMINSTER LABORATORIES LTD., CHALCOT ROAD, LONDON, N.W.1 
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Most of the advantages of ‘ TACE” are Feeling of Well Being 
derived from its storage in body fat. The feeling of well being, so important 
Pharmacological evidence has been pro- characteristic of 
vided by articles published' *, and from 
results demonstrated by  radio-auto- In 
graphs. Abundant clinical confirmation va 
is also available. Smooth Prolonged Action kn 
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High doses are unnecessary, since of Withdrawal Bleeding In 
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P 8 mpound occur in blood cestrogen levels. With- str 
1. Amer. J. Obst. Gynec. (1952) 63: 1361. drawal bleeding consequently is As 
2. Proc. Soc. exp. Biol. (1953) 84:491. 
the 
Dose: 2 capsules daily for one month. a 
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Packs: *TACE’” is available as green ey era sac 
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asset to anyone with an interest in the scientific side of the 
subject. The modern views on the pathways of carbo- 
hydrate metabolism, the intermediary metabolism of amino- 
acids and proteins, and the actions of insulin are clearly set 
out in some 20 pages, while the account of the metabolic 
effects of the pituitary, adrenal, and thyroid hormones is 
equally condensed, but quite comprehensible. The view 
that in man total pancreatectomy produces mild diabetes is 
based on insulin requirement, which is an unreliable criterion 
of severity. 

Part Il deals with the manifestations, diagnosis, and 
therapy of juvenile diabetes, and, under the heading of 
mortality, surprisingly attributes many of the deaths to coma 
without, however, specifying whether it is diabetic or hypo- 
glycaemic. The author's attitude towards the aims and 
objects of treatment is thoroughly sane and realistic, but in 
the description of treatment itself it is difficult in places to 
distinguish between theory and practice. 

The third and last part is devoted to developmental aspects 
and complications, including diabetic coma. The dosage 
of insulin advocated seems to be unnecessarily large, but 
the danger of hypoglycaemia is reduced by frequent blood- 
sugar estimations. The statement that “ virtually no patient 
escapes retinopathy after twenty-five or more years of 
diabetes irrespective of its severity ” is not supported by our 
experience in Great Britain, and would seem to be unduly 
pessimistic. 

There is so much in this book which is vital to the under- 
standing of diabetes, and so relatively little that applies 
only to children and young adults, that one wishes that 
the author had allowed himself to cover the whole field. 
This is a book for the specialist, but much of it, especially 
Part I, should appeal to all physicians interested in metabol- 


ism and endocrinology. 
WILFRID OAKLEY. 


VIRUS DISEASES 


Textbook of Virology for Students and Practitioners of Medi- 
cine. By A. J. Rhodes, M.D., F.R.C.P.(Edin.), F.R.S.C., 
and C. E. van Rooyen, M.D., D.Sc.{Edin.), M.R.C.P.(Lond.), 
F.R.C.P(C.), Third edition. (Pp. 642+xv ; illustrated, 80s.) 
London: Baillitre, Tindall and Cox. 1958. 

In this new edition of their textbook Professors Rhodes and 

van Rooyen have kept pace with the rapid advances in 

knowledge of virus diseases. The general layout remains 
unchanged: there is a comprehensive general introduction 
on the nature and properties of viruses and the methods of 
laboratory study, followed by a description of the virus 
diseases of man arranged primarily on clinical grounds. The 
text is generously illustrated, and the mass of material is 
presented in a way which makes it acceptable both for 
continuous reading and for intermittent reference (though 
some of the lists for further reading are curiously selected). 

In the section on respiratory diseases there is a valuable 

account of the epidemiological behaviour of influenza in 

the light of current knowledge about the emergence of new 

Strains ; it takes the reader just up to the appearance of 

Asian influenza in 1957, The authors have introduced a 

full chapter on the diseases caused by adenoviruses, and 

there is a valuable review of the causes of so-called virus 
meningitis. This includes the newly. discovered enteric or 

ECHO viruses and a comprehensive account of the Cox- 

sackie viruses. The comprehensive section on poliomyelitis 

will be particularly welcome from such an authoritative 

Source. Besides a full discussion of modern views on patho- 

genesis and immunity in poliomyelitis, it includes a descrip- 

tion of the Salk vaccine and the results of its use up to 

1957. The authors have stressed the great change brought 

about by the widespread introduction of tissue culture into 

laboratory diagnosis of virus diseases, and without going 
into great detail have outlined the techniques which are now 
available. It is to be hoped that this textbook will help 
to dispel some of the mystery with which virus diseases are 


commonly regarded. 
M. G. P. STOKER. 
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NEW THEORY OF SCHIZOPHRENIA 


A New Approach to Schizophrenia. By Julius I. Steinfeld, 
M.D. (Pp. 159. 21s.) London: Hutchinson Medical Publi- 


cations. 1958. 

The author was director of the American Forest Sanitarium, 
“an institution noted for its research in schizophrenia,” so 
that his views would seem to deserve careful consideration. 
He regards schizophrenia as a return to infantile behaviour, 
to the vegetative state, a state prior to ego development, to 
a state which is called oral, and agrees with Freud that 
this regression owes its appearance to two factors—a fixa- 
tion on some object and the occurrence of frustration which 
makes the individual return to earlier modes of satisfaction. 
The author's theory deals with the manner in which this 
fixation occurs. It is regarded as being due to a hunger 
trauma occurring within a few hours of birth. This pro- 
duces a ketosis to which infants, especially the premature, 
are especially liable. Ketosis at this critical period produces 
some sort of change in the limbic system, the diencephalon, 
or the hypothalamus. It is impossible to say where, as the 
author uses these terms indiscriminately. The precise nature 
of this change is also vague. At times it is said that the 
diencephalic compensatory mechanisms are exhausted; at 
others, that the vegetative mechanisms are overstrained. 
More psychodynamically, there is an overly high cathexis 
of the diencephalon or an over-cathected hypothalamic 
mechanism. Anyhow, whatever it is, it leaves the individual 
vulnerable, and schizophrenia consists in the reappearance, 
for reasons not specified, of a disequilibrium between cor- 
tical functions and diencephalic regulation. 

On the basis of this theory the author makes several 
suggestions for treatment. The object of treatment is to 
produce ketonaemia. He regards all the current organic 
therapies as doing this, and mentions several other equally 
effective methods—for example, starvation, a protein-fat 
diet, “ effective E.C.T.” (by continuing to stimulate at a 
lower amperage after a regular E.C.T. until a picture of 
decerebrate rigidity is produced), or the inhalation of 
acetone. As he says, there is no standard treatment in 
schizophrenia. Strangely enough, he also finds “ serpasil ~ 
and “ thorazine ” of value, though he says that these depress 
the hypothalamus (already depressed or overstrained). 

Such a novel theory needs to be buttressed by solid 
evidence. In an attempt to provide this the author investi- 
gated 134 chronic schizophrenics from the point of view of 
six factors: (1) early hunger trauma; (2) early digestive 
difficulties, usually called colic ; (3) reappearance of 
abdominal symptoms before the onset of psychosis ; 
(4) overeating or self-starvation ; (5) preference for carbo- 
hydrates ; and (6) attachment to mother or mother-figures. 
In 61 of these patients no early life history could be obtained, 


_but of the other 72 (one patient seems to have been mislaid) 


every one showed all of these six features. This is indeed 
remarkable, but it is a pity that the author did not have 
any controls. The author’s conclusion is that “we believe 
we must have convinced the reader of the existence of the 
early hunger trauma and the relationship of such trauma to 
the later schizophrenia.” At least one reader is not 


convinced, 
A. W. BEARD. 


A representative collection of essays describing the results of 
research carried out in the Department for the Education of the 
Deaf, Manchester University, is now available in Educational 
Guidance and the Deaf Child, edited by A. W. G. Ewing 
(pp. 345; Manchester University Press, 1957; 45s.) The papers 
are concerned with such topics as early diagnosis and prognosis 
of deafness in children, guidance for parents and teachers with 
regard to initial treatment, essential environmental requirements 
for effective education, and methods now available for the assess- 
ment of educational potentialities and achievements. The book 
should prove of particular value to medical men, teachers, and 
others concerned with the treatment and education of deaf and 
partially deaf children. 
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FUTURE OF ASIAN INFLUENZA 


It is always easier to see a pattern in the behaviour of 
influenza when looking backwards than when peering 
into the future. He would therefore be a rash man 
who would stake his reputation on his ability to fore- 
cast the behaviour of influenza in the coming winter. 
But it is possible to weigh up the probabilities and 
tempting to make some guesses. 

Asian influenza has recently been reviewed at a 
meeting of experts in Stockholm under the aegis of 
the World Health Organization, and there was no 
dispute among them that the Asian virus, or influenza 
virus A2 as it may come to be called, showed a greater 
antigenic deviation from previously current strains 
than has been observed during the twenty-five years 
since laboratory study of the virus became possible. 
Because of its great antigenic novelty, and not because 
of any other advantage over other strains, the Asian 
virus “put a girdle round the earth” within six 
months. It found virtually no specific resistance, 
except possibly in some old people, and in conse- 
quence the morbidity was high in many countries. 
Now the situaticn is different. Populations have had 
experience of Asian flu ; they will be enccuntering a 
familiar enemy. The situation should be much as in 
other years. 

Two factors, however, urge a little caution. No- 
where, over large sections of a population, was the 
attack rate of Asian flu higher than about 50°... 
Different countries have given different reports on 
whether much subclinical immunization occurred. 
Where two waves cccurred in 1957, as in Japan, 
victims of the first wave were usually spared in the 
second ; so those who suffered last year may be 
regarded as having a good chance of escaping in this 
coming winter. But there may well remain some 50%, 
of fully susceptible people among us. This need not 
make us too gloomy, for it is a well-known principle 
of epidemiology that a fair proportion of immunes 
will effectively damp down the spread of an infec- 
tion. We can thus reasonably expect that an out- 
break, if it comes, will be much less extensive than 


' Mulder, J., Lancet, 1957, 2, 334 
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a year ago. The second factor to consider is the 
possibility, suggested by J. Mulder on serological 
evidence,’ that the Asian flu may represent a recur- 
rence of the epidemic strain of 1889. And this out- 
break was followed by second and third waves in the 
fellowing year or so, each rather worse than its pre- 
decessor. Anyone who revels in despondency may 
dwell on this unhappy precedent, but there are at 
present no indications of any important changes in 
the virus, though these must be carefully watched 
for. We may take comfort from the fact that, though 
the Asian virus seems to be persisting in more than 
One country, no serious outbreaks have been re- 
ported during the southern hemisphere winter from 
Australia, South Africa, or elsewhere. 

Past experience has shown that, with the appear- 
ance of antigenically novel strains, earlier ones seem 
to disappear. Isolations of A viruses since the Asian 
one appeared in the spring of 1957 have been almost 
entirely of this new type. We may therefore expect 
that viruses closely related to the Asian will domi- 
nate the scene, perhaps for a decade. In any case 
the attack of influenza is usually much the same from 
the patient’s point of view. Many doctors will be 
asked about vaccination. Last year’s experience 
showed that a vaccine made against the current strain 
and given in time generally diminished incidence by 
about two-thirds. The chances of catching flu are 
presumably less than last winter; it is therefore a 
matter for personal choice rather than for a country- 
wide campaign whether, this coming winter, it is 
worth a needle prick to reduce to one-third the 
chances of catching a tiresome disease which may 
never turn up. 


EMOTIONS AND MINERS’ NYSTAGMUS 


Miners’ nystagmus, now on the decline, is an interest- 
ing example of a psychosomatic disease, and its cause 
is debated afresh from time to time.'"' The question 
has again been raised whether it originates primarily 
in men of emotional instability,’ or whether its psycho- 
logical symptoms are the outcome of an organic dis- 
turbance in ocular function—that is, of the continuous 
rotary oscillations.* 

The psychological aspect of the disease has been 
accentuated by the inclusion, under the terms of certi- 
fication, of patients with active oscillations but with 
secondary signs of blepharospasm and photophobia, 
for these are signs common also to other forms of 
psychoneurosis. To the undiscerning examiner the 
terms of certification in fact allow the inclusion of 
patients with poor visual acuity whose complaint of 
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blurred vision and headache may be due solely to 
errors of refraction.* 

The oscillations can be produced experimentally 
in animals’ * by prolonged exposure to darkness, and 
in man are due to working over a long period in a 
level of illumination which is below the foveal 
threshold.* * Not all miners or experimental animals 
are affected by these conditions, but the incidence 
of new cases of miners’ nystagmus has certainly 
decreased since the introduction of better illumination 
in the mines. 

The subjective effect of rotary oscillations is to 
cause a continuous movement of everything which is 
seen, and this is accentuated when the miner emerges 
into daylight. He cannot go out into the streets after 
dark and is often obliged to sit in a dark room at 
home. He is thus cut off from the society of his 
family and of his friends. His final breakdown is 
often preceded by a long period of partial absentee- 
ism. This state of affairs is in marked contrast to 
congenital nystagmus, in which objects do not appear 
to move ; in these cases it is rare to find psycho- 
neurosis or a failure to continue in employment. It 
can well be imagined that a moving world can 
seriously disturb the emotional and physical stability 
of the miner, in spite of the fact that he develops cer- 
tain defensive mechanisms by which he can steady 
his eyes. 

In the earliest stage of the disease visual fixation is 
unsteady. This may be followed by uniocular nystag- 
mus in either a vertical or a horizontal plane. Rotary 
oscillations begin in the upward gaze, and the eyes 
can be steadied by a backward tilt of the head, a 
posture which was at first attributed to photophobia. 
When oscillations spread to the horizontal gaze, they 
can again be controlled by “ locking” the eyes in a 
position of lateral deviation, and this is accompanied 
by the posture so characteristic of miners’ nystagmus 
—namely, lateral rotation of the head and body and 
a crab-like walk. In the late stages some miners 
develop generalized tremors while managing to keep 
the head and eyes still, or their oscillations become 


$0 uncontrollable that work is no longer possible.* 


' Culpin, M., Brit. J. Ophthal., 1925, 9, 564. 
* Miners’ Nystagmus Committee, Report to the Medical Research Council 
‘ (London), 1932, No. 176, 16. 
a Halliday, J. L., Psychosom. Med., 1943, §, 71. 
* Stern, E. S., Brit. J. Ophthal., 1948, 32, 209. 
, Lion, J. S., Brit. J. industr. Med., 1958, 18, 204. 
> Campbell, D. A., Med. Press, 1954, 232, 12. 
2 Browne, R. C., Lancet, 1951, 1, 721. 
Miners’ Nystagmus Committee, Report to the Medical Research Council 
P (London), 1922, No. 65. 
—— ibid.,'1923, No. 80. 
- Caiger, H., Med. Press, 1941, 206, 152. 
* Stern, E. S., Brit. J. Ophthal., 1950, 34, 385. 
a Heron, A., Brit. J. Psychol., 1956, 47, 243. 
~ Wallen, R., J. abnorm. soc. Psychol., 1945, 40, 271. 
- Eysenck, H.J., Dimensions of Personality, 1947, London. 
= Campbell, D. A., Trans. ophthal. Soc. U.K., 1954, 74, 79. 
“ Ohm, J., Albrecht v. Graefes Arch. Ophthal., 1952, 152, 477. 
ibid., 1952, 153, 321. 
B.M.A. Committee Report on Miners’ Nystagmus, Brit. med. J., 1936, 1, 
suppl. p. 238. 
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Since oscillations in themselves give rise to a grave 
disability, it is desirable that any comparison of the 
physical and psychological aspects of miners’ nystag- 
mus should be made on cases which show active 
oscillations. This unfortunately has seldom been 
done. The establishment of the disease as a psycho- 
somatic disorder was based on an analysis of certified 
cases of all types,’ some of which conformed to the 
grouping of hysteria, anxiety, and obsessional states. 
It was observed that miners could continue to work 
underground with oscillations unless fear super- 
vened,'® and conversely that the disappearance of 
oscillations could culminate in the development of 
psychoneurosis. There is evidence that anxiety con- 
cerning the hazards of underground work will precipi- 
tate a breakdown, but a high percentage of normal 
colliers who were examined at the same time as those 
with oscillations also showed evidence of emotional 
stress.‘ It would thus appear that the dangers of the 
occupation are also significant."' 

The recent application of standardized tests of emo- 
tional stability has shown that men with nystagmus 
are more emotionally unstable than men without the 
disease.’ They gave a significantly higher number of 
neurotic responses to Heron’s test’? (consisting of a 
questionary as to physical health) and to Wallen’s 
test'’ (of food aversions), and to Eysenck’s tests’* 
(of hand and leg persistence). No relationship was 
found between the emotional stability revealed by 
these tests and the severity or duration of the disease.° 
Unfortunately, no criteria of the severity of the 
disease were given, and no information on whether 
oscillations or tremors were present, though the latter 
might well affect the ability to maintain a hand grip 
or to hold a leg fully extended as required by 
Eysenck’s tests. 

The mining industry is notoriously affected by 
economic conditions, but it is now generally agreed 
that unemployment is not a contributory factor to 
the incidence of new cases of miners’ nystagmus," 
though it may play its part in the development of 
neurosis in long-standing cases. In the years 1930-3, 
when there was a steep rise in unémployment among 
miners, the number of certifications for nystagmus 
actually fell from 41.5 to 25.0 per 1,000 men under- 
ground. Conversely they rose by 110% in the war 
years 1939-43, when unemployment was virtually 
nil and wages were good, but the stress of work was 
such that absenteeism, injuries, and deaths rose 
alarmingly and coal production fell. 

If emotional instability is the basic cause of miners’ 
nystagmus, then it is difficult to understand why it 
does not usually develop before the age of 40, or until 
25-30 years have been spent underground. The 
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presence or absence of oscillations cannot be aula 
as unimportant. It has been suggested that they are 
& Stage in the hysterical conversion of symptoms,"' 
but J. Ohm,'*'’ who has spent a lifetime in the 
observation of the disease, has presented evidence 
that nystagmus is due to a disturbance of the ocular 
sensory-motor impulses in which the physiological 
rate of frequency is converted to a pathological one 
of lower rate. The disturbance is undoubtedly cor- 
tical, since it affects integrated movements.'' What- 
ever the nature of the balance between organic and 
psychological factors, ophthalmologists at least would 
still uphold the recommendation made by the Special 
Committee appointed by the B.M.A. in 1936'* that 
“cases should not be certified as miners’ nystagmus 
unless definite oscillation of the eyes can be detected,” 
since any nervous symptom or neurosis exhibited by 
a miner suffering from nystagmus presents nothing 
peculiar to his calling, “ but has the ordinary features 
of an anxiety or other neurosis due to other causes.” 


SURGERY IN PARKINSONISM 


The story of the surgery of Parkinsonism begins with 
the work of R. Meyers,'* who tried several opera- 
tive procedures on the basal ganglia and found that 
section of the efferent fibres of the globus pallidus gave 
most benefit. He divided these fibres (the ansa len- 
ticularis and the fasciculus lenticularis) through the 
lateral wall of the third ventricle. The operation was 
based on the assumption that the globus pallidus is in 
a State of degeneration in Parkinsonism, though this 
is now disputed.” Of twenty-two cases, Meyers 
obtained much improvement in eight ; they were free 
of tremor but still had some rigidity. In ten cases 
improvement was not so great; a further two were 
not improved ; and two patients died. Meyers has 
recently been successful in abolishing tremor and 
rigidity contralaterally in three patients by subjecting 
the ansa lenticularis and the fasciculus lenticularis to 
multibeam ultrasonic waves. Good results are also 
claimed with other methods of destroying these 
fibres." 

While attempting section of the lateral two-thirds 
of one cerebral peduncle for contralateral tremor as 
described by A. E. Walker,* I. S. Cooper’ in- 
advertently damaged the anterior choroidal artery 
and was obliged to coagulate it. (The anterior 


choroidal artery arises from the internal carotid just 
above the posterior communicating artery and is 
adjacent to the cerebral peduncle.) The pedunculo- 
tomy was then abandoned, but the patient was found 
to be free from tremor on the opposite side and no 
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abnormal wnciatel signs were produced. As a 
result of this experience Cooper continued to coagu- 
late the anterior choroidal artery for Parkinson’s 
disease. The beneficial effects of this operation are 


due to infarction of the globus pallidus, as experi- 
ments on chimpanzees have shown.'’ This operation 
has a 10% mortality, and it sometimes causes a con- 
tralateral hemiplegia and other serious neurological 
disturbances. It has therefore been given up in favour 
of less risky methods of destroying the globus palli- 
dus, such as injection of procaine in oil'' and injec- 
tion of alcohol.'- The most favoured method is 
injection of alcohol and is termed chemopallidectomy. 
It is carried out through a burr-hole, and orientation 
is obtained by means of pneumoencephalography. 
The mortality in a series of 245 cases was 2.8%, : 
post-operative hemiplegia occurred in 2% ; relief of 
contralateral tremor and rigidity was obtained in | 
70%."* 

Victor Horsley'* showed in 1909 that removal of 
the precentral gyrus, area 4 of Brodmann, abolishes 
contralateral athetosis, and a few years ago P. C. 
Bucy'’ '* confirmed this and also succeeded in elimi- 
nating tremor by the same procedure, but the involun- 
tary movements are abolished at the expense of 
spastic paralysis of the affected limbs. 

One of the patients whose record appears in James 
Parkinson’s monograph'’ had a cerebral haemorrhage 
and immediately lost the tremor on the hemiplegic 
side. This fact, together with the observation that 
section of the pyramidal tract in monkeys causes little 
or no lasting disability, led T. J. Putnam'* '* to divide 


the crossed pyramidal tract unilaterally at the second 
cervical level for unilateral tremor. There was reduc- 
tion of tremor in 15 out of 22 patients, and most of 
the patients made a complete recovery from the post- 
operative hemiplegia. After this operation complete 
relief of tremor is not obtained and it tends to return 
to its former amplitude.*” *' L. C. Oliver has shown 
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that unilateral tremor can be wnat eliminated by 
complete section of lateral column of the cervical part 
of the spinal cord.*! ** Operations on any part of the 
pyramidal system are best performed only on patients 
who have had hemiparkinsonism for at least five 
years without the slightest evidence of involvement 
of the other side. The price of eliminating tremor by 
section of a lateral column is some permanent hemi- 
paresis and contralateral analgesia as well as loss of 
temperature sensation extending up to a variable level 
but usually reaching the inner border of the arm. 
Out of 20 patients, 18 were entirely relieved of tremor 
and 2 were only partially relieved. Other surgeons 
have obtained comparable results.** ** 

Chemopallidectomy is the most promising advance 
in the treatment of Parkinsonism and is the most 
generally applicable procedure.** It can be used in 
unilateral or bilateral disease. It has a more lasting 
beneficial effect on rigidity and motor function than 
on tremor. In long-standing unilateral Parkinsonism 
in which tremor is the presenting symptom, either 
because it is embarrassing to the patient or because 
it is sufficiently severe to interfere with function, sec- 
tion of a lateral column is the more effective opera- 
tion. But unilateral pallidectomy is worth trying first 
in such cases, for the patient may be satisfied with 
this, and damage to the pyramidal system is usually 
avoided. 


ENTEROVIRUSES AND DIARRHOEA 


There are now about fifty serologically distinct viruses 
grouped together as enteroviruses.' They include polio- 
viruses, Coxsackie viruses, and ECHO viruses. The 
enteric cytopathogenic human orphan (ECHO) viruses 
were So named because they were found by inoculating 
human faeces into tissue cultures and were “ orphans ™ 
in the sense that they were “ in search of diseases,” since 
most of them were first found in the faeces of normal 
children. We have recently reviewed’ the evidence that 
some serotypes (4, 6, and 9) apparently cause the aseptic 
meningitis syndrome. It now appears that some of these 
orphans may have other “ homes.” M. Ramos-Alvarez,* 
working in Cincinnati in 1955, noted that far more 
children with summer diarrhoea were excreting ECHO 
Viruses than might have been expected from earlier 
Studies on healthy children. In June, July, and August, 
1956, in collaboration with A. B. Sabin, this finding was 
followed up by studying in detail 97 children admitted 
to or attending hospital for acute diarrhoea (often asso- 
ciated with fever, vomiting, and dehydration) and 100 
other children attending the hospital at the same time 
but not for “acute illness.” About 75% were under 
| year of age. Rectal swabs were collected and 


examined for the presence of poliomyelitis viruses, Cox- 
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sackie viruses, and ECHO viruses and for enteric bac- 
teria. The results of both investigations have now been 
reported in full. The main points of aetiologicai im- 
portance which emerged seem to be the following. 
ECHO viruses were isolated in 1956 from 31% of the 
children with diarrhoea and from 5% of the children 
without it. The serotypes of ECHO virus found were 
quite different in 1955 and 1956. They included 5 iso- 
lations of type 6, which causes aseptic meningitis. Few 
polioviruses or Coxsackie viruses were found, and the 
frequency was the same in both groups of children. In 
most of the 13 children tested, antibody directed against 
the ECHO virus which was found in their own faeces 
appeared in the patients’ blood stream after the illness. 
Salmonella and Shigella were uncommon, but E. coli 
type O.111 B. 4 was found in 19% of children with 
diarrhoea and in 3% of those without, though the total 
frequencies of all types of pathogenic E. coli were 
similar in the two clinical groups. On the clinical side 
it was noted that children infected with viruses but not 
with pathogenic E. coli were dehydrated in 29% of cases 
and had blood-stained stools in 20%, whereas children 
infected with pathogenic E. coli, with or without viruses, 
were dehydrated in about 90% of cases and none had 
blood-stained stools. There were no deaths. On the 
data presented by Ramos-Alvarez and Sabin a good case 
can be made for the conclusion that infection of infants 
and small children with any ECHO virus may produce 
a mild summer diarrhoea. This is supported by the 
report® that ECHO virus type 18 was isolated from 15 
cases in a circumscribed outbreak of diarrhoea in a unit 
caring for premature and older infants in New York. 
Many more controlled studies on this subject are needed. 

It is not surprising that ECHO viruses may cause 
diarrhoea in small children ; symptoms from the alimen- 
tary tract are common in the minor or prodromal ill- 
nesses produced by polioviruses and Coxsackie viruses. 
It looks as though many different viruses and bacteria, 
alone or in combination, can cause the summer diar- 
rhoea syndrome. At the moment it is difficult to guess 
how frequently this illness is produced by ECHO viruses. - 
If they had used faeces instead of rectal swabs, Ramos- 
Alvarez and Sabin would probably have found more 
children infected with enteroviruses. If they had made 
their study earlier or later in the year, they would prob- 
ably have found enteroviruses much less frequently than 
they did in summer. In a series (unpublished) of about 
30 English children admitted to hospital in the first three 
months of the year suffering from diarrhoea without an 
ascertainable bacterial cause, no enteroviruses were iso- 
lated from the faeces. In addition, viruses which are 
apparently not enteroviruses have been shown to cause 
acute gastro-enteritis. The viruses cannot be isolated 
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in tissue cultures or other laboratory hosts,° so human 
volunteers have to be used, and progress is very slow. 
However, clinical observations and cross-protection tests 
indicate that at least two strains of virus exist.’ * 

Recent work also suggests that some enteroviruses 
may cause respiratory illnesses in children. A new 
strain, JV 1 (ECHO type 20), was found in six infants 
with feverish colds and coughs.’ L. Philipson and 
T. Wesslén?® have isolated an apparently new virus 
named U virus (after Upsala, Sweden). This is almost 
certainly an ECHO virus, and there is evidence that it 
is able to cause non-diphtheritic-croup and a cold-like 
illness in children."? 


TREATMENT OF PHENYLKETONURIA 


An inborn error of metabolism, phenylketonuria is 
inherited as a simple recessive characteristic, and it 
commonly runs in families. The central biochemical 
abnormality appears to be an inability to oxidize 
phenylalanine to tyrosine because of absence or inactivity 
of the enzyme phenylalanine hydroxylase normally 
found in the liver.*. While it is not fully understood how 
the resultant production of abnormal metabolites brings 
about the various clinical features of phenylketonuria, 
particularly the severe mental deterioration, it is prob- 
able that they are all due ultimately to the deficiency of 
phenylalanine hydroxylase, which can be formed only 
by the action of a single normal gene, which these 
patients lack.' 

As it is impossible to supply the missing enzyme, the 
only treatment is to try to correct the biochemical abnor- 
malities. The deficiency of tyrosine can be corrected 
by giving large quantities of it in the diet. Although this 
darkens the typically ash-blond hair and fair skin of 
these patients, it has been of no avail against the 
amentia.' An alternative approach is to reduce the very 
high levels of phenylalanine in the blood and urine by 
feeding a diet which is low in phenylalanine. As all 
dietary proteins are rich in phenylalanine, a suitable diet 
can be prepared only by supplying the bulk of the nitro- 
gen as amino-acids. This is achieved by freeing an acid 
casein hydrolysate of phenylalanine, tyrosine, and 
tryptophan by passing it through a column of charcoal. 
Tyrosine and tryptophan are then added back, along 
with glucose, vegetable margarine, wheat starch, and 
various salts and vitamins to supply a synthetic and 
highly artificial diet which is, none the less, compatible 
with a normal rate of growth. Such a preparation is 
now commercially available. 

In 1953 H. Bickel and his colleagues® reported im- 
provement in a child’s mental condition on this diet. 
Other workers have confirmed this finding, although the 
degree of mental improvement obtained was widely 
variable.** It would appear that all the features of the 
disease except the amentia can be reversed in a short 
period by a diet low in phenylalanine.!' The degree of 
improvement in the amentia must depend on various 
factors. These children are probably not mentally 
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deficient at birth, but if treatment is long delayed 
irreversible brain damage will ensue. The degree of 
biochemical control of the diet has to be adequate. 
Although L. 1. Woolf and colleagues* obtained consider- 
able improvement in three patients by keeping the 
phenylalanine content of the diet at such a level that 
phenylpyruvic acid never appeared in the urine, J. D. 
Blainey and R. Gulliford® preferred to control the intake 
of phenylalanine by regular estimations of the phenyl- 
alanine levels in the plasma by microbiological assay. 
Apparently the simple ferric chloride test for phenyl- 
pyruvic acid in the urine may b= negative in the presence 
of abnormally high levels of phenylalanine in the 
plasma. The latter workers found that intakes of 
phenylalanine as low as 15 mg./kg. a day were fully 
adequate to permit normal growth provided a high in- 
take of carbohydrate was also ensured. 

This year L. I. Woolf and his colleagues from Great 
Ormond Street’ have reported the results of treating 
eleven patients for periods varying from 11 to 34 
months. Their patients were submitted to careful 
psychometry at regular intervals, and the phenylalanine 
intake was controlled by frequent estimations by paper 
chromatography of the concentrations of phenylalanine 
in the blood and urine. They stress that too low an in- 
take of phenylalanine will result in an unsatisfactory 
rate of growth. The results give clear evidence of the 
effect of the diet on the mental condition. In most cases 
there was a sharp rise in mental age as against chrono- 
logical age as soon as the diet low in phenylalanine was 
started, and the improvement was maintained while the 
child stayed on the diet. None the less, in all but two 
patients the mental age remained well below the mean 
for the population as a whole. In one of these treatment 
was Started at the age of 5 weeks. The other was 
atypical in that her intelligence before treatment was un- 
usually high. The overall results indicate that there is 
an irreversible component in the mental deterioration 
which appears at a very early age. It seems unfor- 
tunately to be the case that by the time phenylpyruvic 
amentia is established a low-phenylalanine diet is like'y 
to raise a child’s mental rating only from idiot to im- 
becile level, hardly a very gratifying achievement. 

If the intelligence is to be preserved, dietary treatment 
must start before measurable mental deterioration has 
occurred—that is, before the diagnosis can be suspected 
by simple observation of the patient. The Great 
Ormond Street workers recommend that every child's 
urine should be tested at the age of 21 days by the ferric 
chloride test. This would require organization on a 
national scale to detect somewhere between 20 and 40 
new cases each year. Certainly the urine of a sib of a 
known phenylketonuric should be tested frequently 
during the first 3-4 weeks of life, because the chances 
that he also will be affected are one in four. It is worth 
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emphasizing, too, that low-phenylalanine diets can be 
controlled only in a children’s hospital or department 
with generous laboratory facilities. Unfortunately the 
difficulties of managing the diet when the patient goes 
home will inevitably result in some patients being inade- 
quately controlled. 


RADIOACTIVE STERILIZATION OF INSECT 
PESTS 


In the past decade new synthetic insecticides have 
achieved great success in the control and eradication 
of insect-borne disease, but already their powers are 
seriously threatened by the emergence of many resistant 
strains. This intensifies the interest in an entirely new 
method of attacking insects by liberating large numbers 
of radioactively sterile individuals. The method 
depends on the well-known sensitivity of reproductive 
tissues to radiation. Doses of about 5,000 r (ten times 
the dose lethal to most mammals) can be given to cer- 
tain insects in the pupal stage without greatly curtailing 
their lives ; but the resulting adults are generally sterile. 
The females of many insects allow only a single mating, 
and if this has been with a sterile male the act is suffi- 
cient to prevent reproduction. To eradicate a pest, then, 
it is necessary to liberate sufficient numbers of sterile 
males to compete successfully with normal wild ones.' 
That this is sometimes feasible has been shown by 
American workers who have exterminated the “ screw 
worm” fly (which breeds in wounds and sores of 
animals) from the island of Curacao,? which has an 
area of 170 square miles (440 square kilometres). The 
flies were reared in vast numbers, sterilized in a 
cobalt-60 irradiator, and released at the rate of about 
400 males per square mile (150 per sq. km.) weekly for 
about 20 weeks. 

Blowflies, like the screw worm, are particularly vul- 
nerable to attack by this means, since their wild popu- 
lations are naturally small (a few hundred to the square 
mile). Many pests are much more numerous; and it 
would seem impossible to produce enough sterile 
mosquitoes to compete with natural populations esti- 
mated at three-quarters of a million per square mile* 
(300,000 per sq. km.), or midges, which may reach 
a figure of 3 million per square mile (1-2 million per 
sq. km.).4. One of the most hopeful possibilities is the 
tsetse fly (which is normally sparse in nature), ard this is 
being investigated by British workers at the present 
time.° Certain difficulties arise at once: for example, 
the long life cycle of the tsetse would require the release 
over a long period of the sterile males ; and, more im- 
portant, great difficulty attends the breeding in large 
numbers of tsetse flies in captivity, so that at present 
wild pupae of unknown age must be collected for irradi- 
ation. A further drawback is that female tsetse can 
mate more than once, though they seldom do so more 
than twice. 
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The possibilities of radioactive sterilization are being 
Studied with other insect pests as well as tsetse. Suc- 
cess of the method clearly depends on the interaction 
of many factors, including the ease of sterility without 
curtailment of life, the frequency of mating of the 
females, the length of the life cycle, and, above all, the 
ease of rearing for irradiation numbers large enough 
in relation to natural populations. Unlike insecticidal 
control, the method becomes progressively more efficient 
as the natural populations decline. Perhaps, therefore, 
it may be most feasible against residual populations, 
after decimation by intensive insecticide campaigns. 


UNITY IN FIRST AID 


As our correspondence columns have shown from time 
to time, opinions on first aid are apt to be expressed 
with uncommon emphasis. Perhaps this is a reflection 
of the circumstances in which it is often rendered. 
Drastic action must be taken quickly, possibly in co- 
operation with other first-aiders, who may have been 
taught to app'y different methods. To a sense of 
urgency must be added a facility in recalling almost 
automatically what the correct procedure is; and the 
first-aider’s exertions may easily make all the difference 
between life and death. An important advance towards 
achieving a common practice of first aid has now been 
taken in the publication of a single, joint manual! by 
the St. John Ambulance Association, the St. Andrew’s 
Ambulance Association, and the British Red Cross 
Society. Slightly larger than the older manuals, this 
nevertheless fits the pocket neatly, is easy to read and 
well illustrated, and is strongly stitched and bound. 
Expert (though anonymous) contributors have supplied 
the text, which has been edited by Dr. L. S. Potter, and 
it naturally reflects modern views on the subject. In 
the treatment of shock, for instance, hot-water bottles 
are barred, and the flow of hot, sweet tea is reduced 
to sips (but in the treatment of “minor burns” this is 
given in “large quantities). Pressure points at which 
to arrest blood flow in the arteries are described and 
illustrated for the carotid, subclavian, brachial, and 
femoral arteries. Modesty seems to prevail over clarity 
in that pressure to the femoral artery is shown being 
applied through the subject’s trousers, though the 
advantage of illustrating these points with the un- 
clothed body is evident from the neighbouring dia- 
grams. In teaching how to stop bleeding from a 
varicose vein in the leg the booklet rightly lays 
emphasis on raising the leg and keeping it raised. 
All the usual features of first aid are set out—various 
methods of artificial respiration, bandaging, and carry- 
ing casualties—and among the appendices is one on 
first aid in hot climates. Here the treatment of snake- 
bite finds its place. But what to do in Great Britain 
when an adder fastens on the leg that disturbs it is 
probably one of those parts of first aid that are still 
open to debate. 

\ First “Aid, 1988. First edition. The authorized manual of the St. John 


Ambulance Association, the St. Andrew's Ambulance Association, and 
the British Red Cross Society. Price 4s. net ; postage extra. 1958. 
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BIOCHEMISTRY’S EXPANDING HORIZONS 
FOURTH INTERNATIONAL CONGRESS 
[From A SPECIAL CORRESPONDENT] 


Three years have elapsed since the Third International Con- 
gress of Biochemistry, in Brussels, which over 3,000 scien- 
tists attended. The Fourth International Congress, just 
finished, took place in Vienna from September 1 to 6, and 
6.000 went to it. Over 1.700 papers were received and 
there were five colloquia and twelve symposia. The sub- 
jects considered ranged, to mention but a few, from the 
carbohydrate chemistry of substances of biological interest. 
such as the carbohydrates of the nucleic acids, to the bio- 
chemistry of the central nervous system, the steroids, anti- 
biotics, morphogenesis, viruses and proteins, blood-clotting 
factors, and vitamin metabolism. The inevitable overlapping 
made it impossible to attend all the sessions one would have 
liked, as at times papers were being read simultaneously in 
twenty different lecture theatres. Indeed, the choice was 
often embarrassingly difficult. For example, papers on 
brain metabolism and the effects of neurotropic agents by 
Professor J. H. Quastet, F.R.S. (Montreal), the modes of 
action of antibiotics by Dr. F. E. HAHN (Washington, D.C.), 
and the genetic control of the protein structure of abnormal 
haemoglobins by Dr. V. M. INGRAM (Cambridge) were read 
simultaneously. 
Chemistry of Heredity 

The inaugural session was opened with speeches of 
welcome by Professor F. Briicke (Vienna), Professor O. 
Loew! (New York), and others, and by Professor C. F. 
Cori (St. Louis), president of the Congress, who empha- 
sized the need to translate biochemical knowledge to prac- 
tical problems. The inaugural lecture was then given by 
Professor E. W. CHARGAFF, of New York, on “ First Steps 
Towards a Chemistry of Heredity.” In his cautious survey 
of present knowledge and future hopes Professor Chargaff 
pointed out that, despite the considerable increase in bio- 
chemical knowledge since the time when vitalists fought one 
another in ignorance and fog. we were still very far from 
the biochemistry of individuality ; while a ladder might by 
now have been placed towards the heavens, it would be a 
hundred years before we should have passed the first one or 
two rungs on it. We had some appreciation of the inter- 
relationships and the biochemistry of heredity of desoxy- 
ribonucleic acids (D.N.A.), ribonucleic acids (R.N.A.), pro- 
teins, lipids, and polysaccharides, but very many questions 
had to be answered, among which was whether the D.N.A.s 
were the genetic carriers. 

The Congress then divided into the various symposia and 
colloquia. The papers reflected a very active period of 
increased knowledge, although no major advances were 
recorded. Several of the findings reported in the virus field 
may pave the way towards further research on virus diseases 
and eventually, perhaps, to their treatment. It is by now 
generally accepted that the crucial event in viral infection 
is the introduction of the viral nucleic acid into the host 
cell, and a number of papers were concerned with aspects of 
this phenomenon. In the bacterial field, where considerable 
evidence has already been gathered in favour of the view 
that D.N.A. alone is involved in the transmission of here- 
ditary characteristics, Dr. L. M. Koztorr (Chicago) de- 
scribed the changes in the tail structure of bacteriophage 
during invasion, the phage’s action on its host’s cell wall, 
and the forces involved in the passage of the viral D.N.A. 
from the head of the phage particle through its tail into the 
host cell. He drew attention to recent experiments indi- 
cating that there is a contractile protein in the tail of the 
bacteriophage T2 which plays an important part in all the 
three phases of the invasion. 


Viral Infectivity 


Viral infection had also been studied by several other 
workers using tobacco mosaic virus (T.M.V.). 


The finding 
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that it is possible to dissociate a number of viruses, includ- 
ing T.M.V., each into their separate protein coat and nucleic 
acid component, and to recombine them, has raised the 
problem of whether the whole of the virus particle, or orly 
a small part of it, is essential for its biological activity. 
Dr. H. FRAENKEL-CoNnRAT (Berkeley, U.S.A.), and Drs. J. 
GiERER (Stockholm) and G. ScraMmM (Tiibingen), recorded 
originally that properly isolated viral nucleic acid alone was 
able to initiate the infective process and the reproduction of 
the virus. Its activity was, however, only of the order of 
0.1°. to 0.5°% of that of the original virus ; and, though 
these results were confirmed by other laboratories, the 
problem remained of why it should not be possible to obtain 
more highly infective preparations of the isolated T.M.V. 
nucleic acid. Dr. FRAENKEL-CoNnRAT thought the explana- 
tion might be the great lability of the pure nucleic acid 
material to various agents—the foremost of which is 
ribonuclease-—which it might encounter on the leaf surface. 
Dr. B. Commoner (St. Louis), on the basis of experi- 
ments he described, thought we must distinguish between 
two types of infectivity: inherent and acquired. For 
inherent activity the presence of an intact or nearly intact 
R.N.A. (virus R.N.A. and some of the virus protein) chain 
was essential, any process which broke part of the chain 
reducing this inherent activity nearly to zero. He put the 
amount of protein needed at as little as, possibly, a single 
sub-unit of molecular weight 20,000. How such a single 
protein sub-unit—which is quite small compared with the 
entire R.N.A.—could endow the total nucleotide chain with 
the virus generative configuration was answered by the 
suggestion that the protein sub-unit might act as a movable 
templet over which the R.N.A. chain could pass, thereby 
acquiring a continuous series of repetitive local patterns. 
Although the structure of the protein was fixed, the con- 
figuration of the protein-R.N.A. complex would be expected 
to vary continuously as a function of the linear sequence ot 
the polynucleotide chain. A crude analogy to this process 
is what happens on a tape recorder. Acquired infectivity, 
resulting perhaps from the interaction of host tissue with 
invading particle, was found only in shortened rods of 


T.M.V.:; and in this case the replication of the virus 
nucleic acid might be a linear rather than a side-to-side 
process. 


Dr. P. ALEXANDER and Dr. K. A. Stacey (London) 
reviewed the evidence on the ability of ionizing radiations 
and certain mutagenic chemicals to modify D.N.A._ Treat- 
ments which altered its physico-chemical properties had been 
shown to destroy at the same time its power of trans- 
formation. The parallelism between mutagenicity and 
tumour inhibition might be due to a_ similarity in 
mechanism and the difference depend only on the extent of 
the damage or change in the D.N.A. 


Antibiotics against Cancer 


Dr. G. F. Gause (Moscow) reviewed the biochemical basis 
of the search for antibiotics against cancer, relating the 
screening of substances for selective cytostatic or cytotoxic 
effects on tumour cells to biochemical differences between 
normal and malignant cells. He compared cancer cells and 
possibly equivalent mutated micro-organisms, and discussed 
the use of the latter for screening purposes. He remained 
cautious, however, on the question of whether chemicals 
that inhibit the growth of these biochemically mutant 
micro-organisms would prove of practical importance in the 
treatment of malignant growth. 

The general impression left by the Congress is that the 
progress reported represents steady, and in places consider- 
able but by no means major, advance. A sobering thought, 
however, is that the frontiers of biochemical knowledge may 
soon advance at such a rate as to outstrip man’s capacity 
to correlate the information acquired. At the Third Con- 
gress over 500 papers were read, at the present Con- 
gress over 1,700. How many papers will be presented at the 
next one, which, it has just been announced, is to take place 
in Moscow in 1961 ? 


| 
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The benefits of broad-spectrum antibiotic therapy 
reach a new high peak with ACHROMYCIN V buffered 
tetracycline. The rapid absorption rate of this latest 
form of ACHRomycIN tetracycline yields still higher 
blood levels...still faster broad-spectrum action... 
thereby achieving even more decisive control of 
infections. So, for the greatest possible benefits of 
broad-spectrum antibiotic therapy, the prescription 


is ACHROMYCIN V. 


ACHROMYCIN 


BUFFERED TETRACYCLINE 


Tes CAPSULES 250 mg. Bottles of 16, 100 and 1000 
—<sravants— PEDIATRIC DROPS AQUEOUS 100 mg./cc. 1 Gm. in 10 cc. Plastic bottle 
SYRUP 125 mg./5 cc. Bottles of 2 and 16 fl. oz. 


LABORATORIES DIVISION 


OF GREAT BRITAIN LTD., London, 6.2 
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... and it is this dual effect, this power to control local 
infection and stimulate the growth of new tissue which, 
more than anything else, characterises Cicatrin. Moreover, 
Cicatrin, containing as it does bacitracin and neomycin 
(the combined effect of which is bactericidal and bacterio- 
static), renders unnecessary the use of antibiotics more 


valuable in systemic use. At the same time Cicatrin is 


effective against most pathogens including those resistant 
to penicillin and other antibiotics. One of the very great 
advantages of Cicatrin is its convenience in emergencies and 


in the smaller... 


CICATRIN 


amino acid antibiotic therapy 


1-Cystine 


Each gramme contains: 

Neomycin Sulphate 5mg. di-threonine 1 meg. 

Zinc Bacitracin 250 units Glycine 10 mg. 
POWDER: 15 gramme Sprinkler 

CREAM: 15 gramme Tube 


CALMIC LIMITED 
Crewe: Crewe 3251-5 
London: 2 Mansfield Street - W1 - Langham 8038-9 
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HEALTH OF THE AGED 


Europe’s ageing population and the pressing health 
problems it raises were the subject of debate in two inter- 
national forums recently: the first an advisory group con- 
vened by the European Office of W.H.O., which met in Oslo 
from July 27 to August 2; and the second the European 
League for Mental Health. which met in Vienna on 
August 23. 


Forced Retirement 


The European League for Mental Health discussed the 
mental health problems of the older worker and those of 
retirement. Dr. Doris OpLUM defined “an older worker ~ 
as one who, on account of age, met any special difficulties 
in obtaining or retaining employment or who on this 
account was less able to do satisfactory work. While more 
people of both sexes now lived longer and retained much 
of their vigour and working capacity until the late sixties 
or even older, many, she said, even in their fifties or 
early sixties could not obtain suitable employment, and a 
number were arbitrarily retired long before their capacity 
to do efficient work had diminished. This often produced 
mental distress. 
up work voluntarily merely because. they wanted more 
leisure. In fact, many dreaded the prospect of idleness : 
they felt discarded and tended to lose their incentive to keep 
active. This could lead to premature deterioration and 
early senescence. Older women, because they had their 
homes and husbands to care for and often other interests as 
well, tended to suffer less than men. Besides supplying him 
with money and material advantages, his work was the main 
means of fulfilling a man’s ego. The retired man not only 
had to diminish his style of living because he had less 
income but he was not wanted in the home or indeed any- 
where, and the greatest enemy to mental health was the 
feeling of being redundant. In the case of the widowed 
or unmarried loneliness was often a great problem. Dr. 
Odlum’s proposals for mitigating these situations included 
the provision of more suitable and more part-time work 
and the avoidance of compulsory retirement so far as 
possible. The preparation of a man for his retirement was 
also vitally important, since his personality and the attitude 
with which he faced the new situation would largely decide 
how far he could adapt to it. 

Professor Paut Reiter, of Copenhagen, said they had a 
very similar problem in Denmark, which was rapidly 
changing from an agricultural to an industrial economy. 
He described some of the mental and emotional disturb- 
ances affecting the older and retired worker seen in his 
clinic, and said it was now realized that many cases thought 
previously to be senile psychoses were really psychogenic 
and could be greatly helped by medical and social care. 

Dr. ANDRE REPOND, Switzerland, said that the problems 
of the agricultural communities were considerable and not 
to be ignored. Their pattern of life was also changing. 
Dr. Vem, France, said that preparation for ageing really 
began in childhood and at school: the lower the standard 
of education and cultural background, the earlier the decline 
of mental powers. 


W.H.O. Regional Group 


The W.H.O. group consisted of experts in various aspects 
of gerontology and geriatrics from Finland, France. 
Germany, Italy, Netherlands, Norway, Sweden, U.S.S.%., 
the United Kingdom, and Yugoslavia under the chairman- 
ship of Dr. JEAN Huet, of Paris. Professor W. Hopson, of 
Sheffield University, was the United Kingdom representative. 
They had the task of surveying the present health needs of 
the aged in Europe and of framing recommendations for 
the W.H.O. European Regional Office and for governments. 
Having cleared the ground by reviewing the demographic 
trends in different countries and the existing provision for 
the aged, the group discussed in detail the planning and 
organization of health and medical services for the elderly. 


_ HEALTH OF THE AGED 


Investigation showed that few people gave. 
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Education of the public about the problems of the elderly 
was thought a useful preventive measure for some of their 
disabilities, but more information was needed on such 
questions as the value of routine health examinations and 
multiphasic screening procedures. The group’s recom- 
mendations will be the subject of a special report. 


APPROVED NAMES 


“ Approved names” are devised or selected by the British 
Pharmacopoeia Commission, and the intention is that if 
any of the drugs to which these approved names are applied 
should eventually be described in the British Pharmacopoeia 
the “approved name” should be its official title. 

The previous supplement to the consolidated list of “ ap- 
proved names” was published in the Journal of May 17 
(p. 1175). A new supplement, dated August, 1958, is printed 
below. Communications relating to “approved names” 
should be addressed to the Secretary, British Pharmacopoeia 
Commission, General Medical Council, 44, Hallam Street, 
London, W.1. 


Approved Name Chemical and Other Names Notes 
Ambazone 1: 4-Benzoquinone amidinohydra- Antiseptic for local 
zine thiosemi ne — treatment of bucco- 
‘ Iversal pharyngeal _infec- 
tions 
Beclamide ' Anticonvulsant 
Benztropine $.-Silghanptenethenytengane Symptomatic relief of 
“ Cogentin ” is the methane- Parkinson’s syn- 
sulphonate drome 
Bisacodyl Di-(p-acetoxyphenyl)-2- Laxative 
pyridylmethane 
Dulcolax 
Clemizole | 1-p+Chlorobenzyl-2-pyrrolidino- Antihistamine 
methyl- benzimidazole 
“ Allercur ” is the hydrochloride 
Clemizole | Benzylpenicillin combined with | Antihistamine penicil- 
Penicillin I-p-chlorobenzyl-2-pyrrolidino- lin with 
|  methyl-benzimidazole | depot act 
Megacillin”’; “ neopenyl” 
Deanol 2-Dimethylaminoett anol Treatment of schizo- 
“ Atrol” is the bitartrate phrenia and other 
mental disorders 
Dimethisterone | 6a: 21-Dimethylethisterone Progestational agent 
Secrosteron 
Ethoheptazine | Ethyl( + )-l-methyl-4-phenylaza- | Analgesic 
cycloheptane-4-carboxylate 
“ Zactane ” 
Framycetin An antibiotic derived from Strepto- | Treatment of cutan- 
myces decaris cous infections 
Soframycin is the sulphate 
Furazolidone 3-(5-Nitrofurfurylideneamino)- Treatment of 
oxazolidin-2-one diarrhoeas and 
= Furoxone enteritis 
Inproquone : 5-Bisethyleneimino-3 : 6-diprop- | Cytostatic agent 
oxye 1: 4-benzoquinone 
Pempidine 1: 2: 2: 6: 6-Pentamethylpiperidine Treatment of hyper- 
“ Perolysen ” is the hydrogen tar- tension 
trate; “ tenormal ” is the 
hydrogen tartrate 
Phytomena- | 2-Methyl-3-phytykl : 4-naphtha- Treatment of hypo- 
dione quinone prothrombinaemia 
Vitamin konakion ” ; 
Piprinhydrinate | Diphenylpyraline salt of 8-chioro- | Antihistamine 
theophylline 
4-Diphenylmethoxy-!-methylpiper- 
idine salt of 8-chlorotheophylline 
“ Kolton”; “ mepedyl 
Sulphaethidole 5-p-Aminob h Treatment of infec- 
2-ethyl-1: 3: 4-thiadiazole tions of the respi- 
“ Sethadil ” ratory tract 
Sulphathiourea | p-Aminoben Iphonylth Bacteriostatic 
Trimethidinium | (+)-3-(3-Dimethylaminopropyl)- Treatment of hyper- 
Metho- 1: 8: 8-trimethyl-3-azabicyclo tension 
sulpha‘e [3: 2: 1] octane di(methyl 
methosulphate) 
“ Camphidonium 


The International Academy of Gynecological Cytology 
has published the first number of Acta Cytologica, which 
will appear three times a year. Besides reports of the 
Academy’s symposia the Acta will print only articles written 
by invitation. Subscription is $4.50, and the editorial address 
is 5841, South Maryland Ave., Chicago 37, U.S.A. 
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To-day’s Drugs 


TO-DAY’S DRUGS 


BaririsH 
Mepicat JouRNAL 


Correspondence 


In this column we publish from time to time authoritative 
notes on a selection of drugs in current use. 


Otamidyl (May and Baker Ltd.)—Ear drops conti ning 
dibromopropamidine isethionate 0.15% and di(p-amidino- 
phenyl)amine dihydrochloride 0.5% in propylene glycol. 
Otamidyl is intended for the treatment of otitis externa and 
chronic suppurative otitis media. After the meatus is 
cleaned, the preparation is instilled as drops or inserted 
into the meatus soaked on ribbon gauze. Application should 
be carried out once to three times daily, depending on the 
severity of the infection. 

The aromatic diamidine series of drugs, which include 
the two used in this preparation, are claimed to have an 
antibacterial action against pyogenic cocci and some of the 
Gram-negative bacilli, particularly, in adequate concentra- 
tion of the drugs, Pseudomonas pyocyanea, Proteus vulgaris, 
and Escherichia coli. The E. coli organisms are of import- 
ance in chronic ear infection. Di(p-amidinophenyl)amine 
dihydrochloride is active in the presence of pus and tissue 
debris against those pathogenic fungi which are occasionally 
found in ear infections. However, fungi are rarely the 
primary infecting agent in temperate climates, though in the 
tropics they are occasionally found. 

The meatal skin is known to be more readily sensitized 
to chemicals than other areas, and, while the agents present 
in otamidyl are probably no more irritant than others in 
common use, careful supervision is necessary. Application 
should be discontinued at the first sign of sensitization. If 
no improvement takes place after one week, other agents 
should be tried. 

N.H.S. basic price: 15 ml. (with dropper), 3s. 

Cafdis (Reckitt and Sons Ltd.).—Each tablet contains aspirin, 
phenacetin, and caffeine in the same dose as in the standard 
preparation of compound aspirin tablets, B.P.C., with the 
addition of 63 mg. calcium carbonate and 21 mg. citric acid. 
This is an elegant foil-wrapped preparation in which the 
additional components render the constituent aspirin soluble 
and possibly less irritant. They might well be prescribed 
as an alternative to A.P.C. tablets, B.P.C., if the therapeutic 
benefit achieved justifies the higher cost. 


N.H.S. basic price: 500 tabs., 16s. 


ORDER OF ST. JOHN OF JERUSALEM 


Those recently appointed to, or promoted in, the Venerable 
Order of the Hospital of St. John of Jerusalem include the 
following members of the medical profession: 


4s Knights: Colonel F. A. Bearn and Mr. H. S. Taylor-Young. 
As Commanders (Brothers): Surgeon Rear-Admirals D. M. 
Beaton, Q.H.P., and D. F. Walsh, Ma oe -General A. E. Campbell, 
Q.H.P., Colonels M. MacEwan and G. Wight, and Drs. E. C. 
Brewis and T. W. A. Gray. As eee (Sister): Dr. Elsie 
*. Hanson. As Officers (Brothers): Major-General T. F. M. 
Woods, Q.H.P., Brigadier C. S. Thompson, Colonel G, Anderton, 
Lieutenant-Colonel D. H. D. Burbridge, Mr. J. B. Dobson, and 
Drs. K. H. Blaauw, A. D. Griffith, A. Russell, D. P. Kennedy, 
J. G. Stewart, T. _ Pullar, J. Moffat, W. A. Hogg, H. J. Hoby, 
D. S. Napier, I Potter, F. E. Fletcher, J. W. Pickles, C. D. 
Short, and M. G. tT As Associate Officer (Brother): Mr. 
S. Bloom. As Officer (Sister): Dr. (Mrs.) Marguerite F. E. Wyile. 
As Serving Brothers: Colonel K. J. Coates, Lieutenant-Colonel 
G. §S. Michelson, and Drs. C. G. Cassar, A. I. McKendrick, 
A. G. B. Minn, J. W. Ridley, A. , T. R. Bryant, J. 
Griffiths, T. O. Jones, D. E. P. Pritchard, I. N. Anastassiades, 
D. A. McCracken, J. H. Haldane, R. C. Williams, J. H. Pattyson, 
R. Stanford, R. P. Graham, C. N. Suter, G. W. May, R. Caile, 
A. N. Coondoo, J. H. Chambers, J. A. C. Burridge, R. Hickey, 
A. J. Mascari, H. Marshall, B. P. R. Hartley, W. Brown, J. F. 


Baker, W. M. Farr, J. F. Haszard, E. R. Hicks, ‘A. C. Martin, 
H. A. Myers, P. E. Vaillancourt, and J. S. Young. As Associate 
Serving Brothers: 
Sister: 


Drs. S. Gordon and A. Epstein. As Serving 


Dr. Elizabeth O. N. Armstrong. 


Attempted Suicide 


Sir,-I read with interest the article by Mrs. Moya 
Woodside on attempted suicide (Journal, August 16, p. 411). 
The problem presented by the patient who attempts to take 
his own life is difficult, and to a greater or lesser extent 
unresolved by all who come into contact with it. By and 
large the experience of the workers at Guy's would seem to 
be somewhat general: that the police are very considerate 
regarding this problem.' In many cases the predicament of 
the accused is due in large measure to the lack of effort 
made in the general hospital to which the prisoner was first 
taken: no effort made to admit for investigation, no effort 
made to organize psychiatric care, and little practical con- 
cern for the social welfare of the patient.’ 

A number of attempted suicides, on remand, that | have 
occasion to see working in one of H.M. Prisons are without 
fixed abode, without relatives, and without friends. They 
are not certifiable under the Lunacy Act, 1890, and support 
for this contention is that they have not been admitted to 
an observation ward via the Duly Authorized Officer even, 
having been first seen in a general hospital. Further, these 
prisoners either will not accept the offer of voluntary 
admission to a mental hospital under the Criminal Justice 
Act, 1948, Sec. 4, or the appropriate mental hospital for 
their catchment area will not agree to their admission. 
What can, and what should, be done under these circum- 
stances ? 

If one accepts (as I do) the remark made by Mrs. Wood- 
side that an unsuccessful suicide may represent “ a desperate 
and final appeal for help,” often unconscious, then some 
action must be taken. Stengel and Cook’ make a similar 
statement that the appeal to society is “inherent in most 
suicidal attempts irrespective of the mental state and the 
personality of the person.” Faced with answering this 
cri de ceur from the unconscious, either admission to hos- 
pital as a voluntary or certified patient, or the recommenda- 
tion of probation with or without a condition of out-patient 
psychiatric treatment, is arranged whenever possible. When. 
however, one is presented with a prisoner not certifiable but 
not “well” enough to be placed on probation (still a 
suicidal risk) who refuses voluntary admission, or is refused 
such admission, then I submit he should properly be 
sentenced to imprisonment and that where possible he 
should receive treatment within that setting. The sentence 
passed should be sufficiently long to allow of there being 
time for adequate treatment to be instituted. I am not 
advocating a long sentence for a suicidal attempt on purely 
punitive grounds. Further, I would add that the remarks 
of Chapman that are footnoted by Williams in his book‘ 
are not to be taken seriously to-day, whether or not they 
were true when first written some 26 years ago. What I 
have so far stated is applicable only to those prisoners who 
are “ treatable” as assessed by fairly general criteria. What 
of those who cannot be so described ? Without being 
apologist for the present law, the words of Williams‘ are 
again convenient, . people are never sent to prison for 
attempted suicide except in the fullness of Christian love.” 
East® would also see in a period of institutionalization 
(imprisonment) real value and pay tribute to rest, good food, 
quiet, and medical attention as an opportunity “ to recover 
their normal emotional level.” 

Thus far I have written in terms of the present law, the 
policy of the majority of the Benches and mental hospitals 
accepting that one has a duty to answer the symbolic appeal 
in the attempted suicide. Changes that I would like to see 
would be more medical appraisal on bail, with, if necessary, 
a condition of residence in a hospital. This would be very 
much better than spending one, two, or three weeks in 
prison. There is no reason why, at the present time, these 
persons could not be reported on whilst on bail, but the 
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richest natural 
VITAMIN-PROTEIN-MINERAL 


supplement known 
to man 


Of all natural vitamin-protein- 
mineral supplements the richest is 
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possible explanation of why outside clinics are so little 
used by the Benches has been set out by Scott. There is 
little doubt, however, that most people to-day feel that 
attempted suicide (and successful suicide) should be outside 
the province of the criminal law. That they should not be 
regarded as criminals but, as Larremore’ has suggested, 
unfortunate persons who might possibly benefit from a tem- 
porary deprivation of liberty. Other similar proposals have 
been made.* Again, as Williams‘ states,“ . .. there would 
be no need for the hearing by the magistrates to take place 
in public .. .” and thus no need for press reporting or an 
order to be made unless specially needed. Further, “A 
very short time limit should be placed on the detention 
order. . . . Ultimately society cannot stop a free man from 
committing suicide, nor should it try. What can be done is 
to make sure that the determination upon self-destruction 
is fixed and unalterable.” 

I would accept this myself, but would make the plea that 
at present in an endeavour to treat the patient, or make 
certain that the resolve of self-destruction was truly fixed, 
the psychotherapeutic units within the prison framework 
have a very real part to play in the case of a number of 
prisoners. In other words, simply taking the act of 
attempted suicide outside the criminal law would not be of 
great benefit unless some agency were created to fill the gap 
that would be left in the case of a number of patients. 

I must point out that the views expressed in this letter are 
my own and do not necessarily represent the opinion of the 
Prison Commissioners.—I am, etc., 


London, S.W.2. ALLEN A. BARTHOLOMEW. 
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Beds for the Aged 


Sir.—In his letter (Journal, August 30, p. 567) Dr. W. H. 
Lloyd rightly stresses the importance of better use of exist- 
ing hospital beds, and the need for adequate nursing, 
medical, and ancillary staff, if the problem of hospital 
accommodation for the aged is to be solved. Some facts 
to show what was achieved by the late Dr. O. Olbrich in 
Sunderland may be an encouragement to others to adopt 
a more “active” approach to the problem. 

During the years 1950 to 1957 Dr. Olbrich was able to 
transform a department consisting of 571 beds for ghe 
chronic sick, with a long waiting-list for admission, into an 
active medical department with no waiting-list. During 
this time the number of admissions increased from just over 
500 to over 3.300 a year, and the average days of stay of a 
patient have diminished f.om over 24 years to 28 days. In 
addition, 74 beds were given up as redundant. Quick refer- 
ence to the weekly cost of this type of bed in any area 
will show that the closure of this number of beds. results 
in the saving of well over £40,000 a year. 

To save money on medical and nursing staff and equip- 
ment is false economy, as it results in inefficient use of beds, 
which is inherently more expensive per patient. Rehabilita- 
tion must begin with diagnosis. If any area wishes to 
transform a hospital for the chronic sick into an active 
geriatric unit, the first essential is to appoint a consultant 
fully trained in general medicine, who has had at least two 
years’ experience in an efficient and active geriatric depart- 
ment. He may then be supported fully in his requirements 
for staff and equipment, with confidence that the money so 
spent will be recovered by reduction in the number of beds 
required, or where the original number of beds is grossly 
inadequate by the provision of a greatly improved service.— 
I am, etc., 


Sunderland. ELUNED WoopFoRD-WILLIAMS. 


Test for Completeness of Vagal Section 


Sir,—Burge and Vane’ described a test for completeness 
of nerve section which could be used during the operation 
of vagotomy in the treatment of duodenal ulceration. Prior 
to this the only means of assessing completeness was the 
insulin test meal carried out post-operatively. It is clear 
that incomplete nerve section may lead to recurrent ulcera- 
tion. There is evidence that in the past vagotomy has carried 
a high incidence of incompleteness as judged by the insulin 
test.°* If we conclude that section of all nerve trunks is 
desirable it follows that the use of a test during operation 
is essential. 

We have found, and all surgeons who saw the test agreed, 
that the original method needed simplification. Filling, 
emptying, and refilling the stomach with water from a large 
reservoir was unsatisfactory for routine theatre use. We 
now use air in place of water for gastric distension, and a 
simple manometer for pressure measurement. In cats, com- 
paring the sensitivity of air and water methods, we found 
that the amplitude of gastric contractions on vagal nerve 
stimulation is 
only slightly less 
with air. Fig. 1 
shows kymograph 
tracings of gastric cm 
pressure responses 
to stimulation of 
the right cervical 
vagus nerve in a 
cat. Responses. of 
the water-dis- 
tended stomach vie 
(upper trace) are 


compared with 

those obtained 

using an equiva- 

lent volume of air 

(lower trace): ‘| 
stimulus applied 2 al 
for 14 mins. It | 
is fortunate that | 
good responses 
are obtained over 


a wide range of 
gastric filling. 

Our experience CM 
has been that the , 
human_ stomach 
behaves in a 
similar way. Fig. § 
2 shows tracings 
of the gastric pres- 
sure response to 
stimulating a single 
vagal nerve trunk 
in man with dif- 500 700 
ferent volumes of Fic. 2 
air in the stomach 
(stimulus applied for 14 mins.). The optimum volume of 
air to be introduced is difficuit to assess because of indi- 
vidual variation in stomach size. In practice we find the 
intragastric pressure a reliable guide, and we are well within 
the range of satisfactory response when this is between 15 
and 20 cm., measured on the water manometer. The volume 
required to achieve this may vary from 500 to 1,200 c.c., 
and in the partially resected stomach may be as little as 
200 c.c. At no time should the stomach wall feel tense. 

The details of premedication and anaesthesia are as de- 
scribed in the original paper. We have incorporated muslin 
in the latex of the cuff on the stomach tube, a factor 
designed to prevent overdistension. The 5-inch (12.5 cm.) 
bag is filled with water rather than with air and stimulation 
details are as before. Fig. 3 shows the stomach tube con- 
nected to a water manometer (E), and by means of a side-arm 
air is introduced with a sphygmomanometer bulb (D). The 
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electrode (A) is placed round the lower oesophagus. The 
stomach is occluded at the pylorus by clamp (B), and the 
cuff of the gastric tube (C) inflated. The stomach is dis- 
tended with air by the bulb (D) until a pressure of 15 to 
20 cm. is recorded on the water manometer. The responses 
of the stomach to stimulation are measured on the mano- 
meter and noted. This is less satisfactory than a continuous 
written record, but it is inexpensive and virtually infallible, 
thereby differing in our experience from mechanical record- 
ing systems. The method has been tested in intact and 
partially resected stomachs. We are satisfied that this test 
is safe and reliable. With these modifications it is now 
well suited for general surgical use. 


We wish to thank the Dan Mason Research Foundation 
of the West London Hospital Medical School for financial 
help in this work. We thank Wm. Warne & Co. for making 
the gastric tube, and Mr. D. Green for constructing the 
manometer.—We are, etc., 

London. HAROLD BURGE. 

CHARLES G. CLARK. 
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Excision of Atrial Myxoma 


Sin,—The method of removal described by Mr. L. Fatti 
and Dr. F. P. Reid (Journal, August 30, p. 531) requires 
comment, One of the main characteristics of myxomata 
of the atrium is their extreme friability. They have been 
likened to aspic, and even at open operation they have had 
to be removed piecemeal, as they have broken up at the 
slightest touch. There also seems to be a less common 
group which is firmer and which it may be possible to 
remove in one piece. Mr. Fatti had the good fortune to 
encounter one of these. 

Any method which entails manipulation of these tumours 
should not be used if widespread emboli are to be avoided. 
The “ considerable reorganization ” required for hypothermia 
and open removal is more than justifiable, as it must be the 
method carrying the least risk, and it can and should be 
undertaken at once if a myxoma is encountered.—I am, etc., 


London, E.2. J. R. BELCHER. 


Anorexia Nervosa 


Sir,—I am surprised that Dr. D. Stafford-Clark and others 
(Journal, August 16, p. 446) have bitten the unwitting cherry 
offered to them by Dr. Eirian Williams in his article on 
anorexia nervosa (Journal, July 26, p. 190). It would appear 
that he has not only succeeded in giving his patients some- 
thing which they cannot swallow without assistance but also 
given certain reputable members of the profession dysphagia. 

On reading the article I note that “ psychiatrists, on the 
other hand, have claimed the illness in all its aspects as their 
own.” In my very limited experience psychiatrists never 
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ciaim illnesses, only patients, and this artificial division be- 
tween psychiatry and clinical medicine will continue whilst 
physicians, psychiatrists, and people like Dr. Wiliiams try 
to divorce the mind from the stomach tube.—l am, etc., 
A. D. M. SMITH. 


Bristol, 1 


Sir,—In his anxiety to score debating points off his col- 
leagues Dr. Eirian Williams appears to me to overstep 
the limit set by ordinary courtesy when, in his letter 
(Journal, August 30, p. 563) he stigmatizes the nursing staff 
in psychiatric observation wards as “a pack of purposeful 
warders.” Whether or not Dr. Williams has ever worked 
in an observation ward I do not know. From his remarks, 
which appear to be informed by ignorance as well as 
prejudice, | should judge that he has not. Had he done so 
he would be well aware that cases of anorexia nervosa are 
not among those cases of acute psychosis and other mental 
illness wnich are admitted by the Duly Authorized Officer or 
by the police to observation wards. 

The number of cases in my experience requiring tube- 
feeding is very small, being limited to those suffering from 
severe depression or other forms of stupor. When tube 
feeding is used, there is no question of it being performed 
under barbiturate narcosis, as Dr. Williams implies. I doubt 
if the procedure differs in any way from that adopted in 
Dr. Williams's own wards, except that we prefer, for the 
sake of the patient, to carry out this distasteful procedure 
in the privacy of a side-ward rather than in the presence 
of 27 other patients. That tube-feeding is a rare necessity 
is due largely to the efforts of the nursing staff, who with 
great patience and skill manage to persuade the majority 
of the severely disturbed patients under their care to take 
adequate nourishment. They have no more enthusiasm for 
forcible tube-feeding than has the patient. 

That patients in psychiatric observation wards are 
detained against their wishes is a fact. Nevertheless, it is, 
so far as the nursing staff are concerned, quite the least 
important aspect of their duties, which are therapeutic 
rather than custodial. During their period of duty they 
are constantly with severely disturbed patients whose 
behaviour is often characterized by gross degradation of 
habits and physical assaults upon the staff. For the most 
part these problems are dealt with with great patience, tact, 
and good humour, facts which are recognized not only by 
relatives but also, in many instances, by the patients them- 
selves. If the uninformed layman can be generous in his 
appreciation of the work of the observation ward nursing 
staff, one would hope and expect that they could be spared 
the ill-informed strictures of Dr. Williams.—I am, etc., 


London, S.E.22. F. A. WHITLOCK. 


Sir,—I am reluctant to prolong this correspondence. 
Having written his article (Journal, July 26, p. 190) and 
essayed a spirited riposte to the reasoned but unanimous 
criticism it received, Dr. Eirian Williams had only to con- 
fine his reply (Journal, August 30, p. 563) to answering the 
criticism—if he could—or clarifying and consolidating his 
own position, however provocative, to have been gladly 
accorded the last word on this occasion. But instead he has 
chosen once again to make sweeping and unfounded asser- 
tions which are not only unsupported but are in fact insup- 
portable. Observation wards are not staffed by “ packs of 
purposeful warders ” (whatever this is supposed to mean): 
like the wards of his own hospital, and of mine, they are 
staffed by nurses. Disagreement with his views Joes not 
necessarily imply remarkable ignorance, timidity, or 
covetousness ; it could conceivably be the outcome of 
wider experience. Indeed, such experience may suggest 
that a doctor is not always wise to regard his patients as 
predestined losers in a contest in which he holds the trumps ; 
so that he can blithely dismiss their helpless distress as mere 
chagrin that “the game, after all, was up.” Medicine has 
never been as simple —or as insensitive—as that.—I am, etc., 


London, S.E.1 D. STAFFORD-CLARK. 
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Imbecile Children 


Sir,—Dr. John Burkinshaw (Journal, June 28, p. 1543) 
has stressed the value to parents of the recent provision by 
institutions of facilities for temporary admission. He also 
advocates use of mental deficiency hospitals for out-patient 
sessions and as a place for permanent admission only if the 
need eventually arises. 

Dr. J. M. Crawford (Journal, July 26, p. 245) suggests that 
many ineducable children do better in hospital, if there is 
no occupation centre near their home. He says that he 
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would rather catch them young if they have to come to 
hospital, though he modifies this by saying that they should 
either go daily from home or live in hostels. 

The danger of admitting young children to the large insti- 
tution with big overcrowded wards is shown by the attached 
graph of deaths at the Fountain Hospital, 1955-8 (total 100), 
which demonstrates the high mortality in the immediate 
post-admission period. Only those deaths within two years 
of admission are charted, showing relationship to time of 
admission. The average age on admission was 2} years, 
so that there is no adequate control group of older children 
available in this series, but our experience suggests that 
death and serious. illness are more likely to occur among 
the younger and less mobile children. These considerations 
provide an additional reason for postponing the permanent 
admission of mentally defective children to institutions and 
for increasing the advice and assistance available to parents 
for their care at home, including the provision of additional 
occupation centres.—We are, etc., 

London, S.W.17. EveLYN B. 
BRIAN H. KIRMAN. 


Arresting an Outbreak of Poliomyelitis 


Sir,—Many of your readers will doubt whether I (Journal, 
August 2, p. 325) or Dr. M. Agerholm (Journal, September 6, 
p. 638) are qualified to comment on the virological and 
epidemiological problems of poliomyelitis. Our knowledge 
of these aspects is second-hand, and as mere dabblers in 
these fields we are inclined to pluck the flowers we like the 
look of. However, there are so many facets of a disease 
like poliomyelitis that the free-lance who can say what 
he likes may contribute to current problems, for the reason 
that he can express opinions which more important people 
hold but are debarred from communicating. This is specially 
noticeable when politics comes into the picture, but unfor- 
tunately, When this happens, an increasing number of 
experts are silenced, and public opinion is apt to be 
influenced less by the expert than by the amateur. This is 
a dangerous situation which I for one have no wish to 
aggravate. 

As a student of poliomyelitis in its various aspects I have 
doubts about the ultimate efficacy of the present vaccination 
programme, and yet at the same time fully support what is 
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being done, for it seems to be the best available. I antici- 
pate, however, that the shortcomings of the present vaccine 
will become even more apparent in the next year or two. 
I have often expressed dismay ai the inadequacy of the 
research effort being devoted to the development of an oral 
vaccine, for I do not share the timidity which many feel 
in connexion with this method. Most experts agree that 
alimentary canal infection with polio viruses is an essential 
contribution to the maintenance of immunity in the com- 
munity, so why not introduce this infection on one’s own 
terms ? Hence my delight that Dr. H. Koprowski and his 
colieagues (Journal, July 26, p. 187) have had the courage 
to make what still seems to me to be a very important con- 
tribution, and which I hope will boost the amount of 
research being done on the development of oral vaccines. 
Perhaps I may add that an Expert Committee of W.H.O. 
also advocates more work in this field.—1 am, etc., 
Oxford. W. RitcHie RUSSELL. 
Contraception by Inhibition of Ovulation 

Sir,—Dr. B. H. Kirman’s conscience seems troubled about 
the “ permissibility ” of the trial in Puerto Rico of an oral 
contraceptive (Journal, August 30, p. 565). On re-reading 
your annotation to which he refers (Journal, August 2, p. 
297) I fail to understand this; it reports that many sub- 
stances had been studied, and a field trial of one of them, 
“enavid,” was only made after it had proved harmless in 
extensive animal tests and trials in women. Dr. Kirman 
implies that, because others have reported that substances 
not used in this trial have proved harmful, therefore the 
favourable reports of the value of enavid are somehow sus- 
pect. He may have special knowledge to support his doubts, 
but his letter does not show this. 

The last sentence of Dr. Kirman’s letter reads strangely. 
He says that a contraceptive pill is not a substitute for 
radical and costly measures to improve living standards in 
underdeveloped countries. I do not know that it had been 
suggested otherwise : but there is wide agreement on the 
urgent need to control the rapid increase in the population 
of these countries if social conditions are to improve.—I 
am, etc., 

St. Paul's Cray. 


Congenital Dislocation of the Hip 

Sir,—I read your annotation (Journal, July 5, p. 38) with 
special interest, and venture to set out here some family data 
concerning congenital dislocation of the hip in three genera- 
tions which might perhaps serve as case-material for re- 
search into this abnormality. 

My sister was born in 1896 with a right-sided dislocation. 
So was I in 1900. There were no more children. Both 
deliveries were normal every’ respect. There 
was no other case in our family. My sister’s second 
son was born in February, 1926, after half an hour of 
labour: normal delivery, normal weight. 1 was in hospital 
for surgical treatment of my hip when my sister became 
pregnant. She visited me there, and my surgeon then 
impressed on me strongly that her infant should be x-rayed 
within six weeks of its birth, as only very early treatment 
gave any hope of complete success. Yet the parents refused 
to do so when the child was born. Nor did my sister's 
accoucheur, family doctor, and paediatrician advise the 
parents accordingly. I was absent from home at the time 
of delivery and saw my nephew for the first time when 
he started to walk. His waddling gait filled me with grave 
forebodings. 1 renewed my efforts and finally succeeded in 
having the child examined. It was ascertained that he had 
a left-sided dislocated hip. He was manipulated some 
months later by Professor Bruno Valentin, of Hanover. 
I do not know my nephew’s radiological status, but he walks 
with a marked limp, tires easily, and is often in pain. He 
is now 32, a broad-chested six-footer. He managed to 
become a fine gymnast as a boy. 

This nephew had his first child, a daughter, last February. 
At the father’s request she was x-rayed at 8 or 9 weeks and 
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the following status revealed: “ Waehrend die Ménardsche 
Linie kaum unterbrochen ist [skin crease test ?] und damii 
eine bereits manifeste Luxation ausfaellt, finde ich sonst 
die klassische Symptomentrias mit flacher Gelenkpfanne, 
also vergroessertem Winkel, geringe craniale und deutliche 
laterale Verschiebung des proximalen Femurendes. Der 
Pfannenwinkel nach Hilgenreiner betraegt statt 30° be 
Neugeborenen, auf der rechten Seite 43°, auf der linken Seite 
46°. Damit ist die Indikation zu _ fachorthopaedischer 
Behandlung natuerlich gegeben™ (Professor  Nitsch, 
Hanover). The child was manipulated soon after and is 
now in her second plaster-cast. She was the youngest dis- 
located-hip patient the large orthopaedic hospital which 
serves the whole of Lower Saxony has ever had. The 
orthopaedic surgeon told me that the baby’s chances are 
extremely good. 

The point I want to make is that much more attention 
should be given to early diagnosis than hitherto, and espe- 
cially so in families with an established case of congenital 
dislocation of the hip-joint. While I was writing this | 
read Dr. H. R. E. Wallis’s letter (Journal, August 9, p. 386), 
and it appears that there is a test that can be applied at 
the first examination. This is good news. I ask your 
forgiveness as a doctor of philosophy, but the widow of a 
doctor of medicine, for having encroached so boldly on 
medical territory. The measure of suffering and unhappiness 
| have seen and experienced myself compelled me to do so. 
—I am, etc., 

EvisaBeTH C. LOFWENSTEIN-KUESTER. 

London. N.W.3 


Dyspareunia 

Sir, was interested in Dr. Eleanor Mears’s article on 
dyspareunia (Journal, August 16, p. 443) as | run a group of 
women who, I think, Dr. Mears would describe as “ doomed 
to failure” by superficial methods of explanation and re- 
assurance. She mentions the need for experience in differ- 
entiating between those who can be handled by the gynaeco- 
logist and those needing psychotherapy. May I suggest the 
following “descriptive criteria” for those likely to need 
psychotherapy ? 

In the Present Situation.—(\) If marriage has not led to some 
modification in the woman's life. Typically, she is the well- 
dressed, intelligent, alert career woman who knows all the answers, 
including the fact that she wants children; beneath this superficial 
co-operation is great anxiety and a dominating personality, and 
in addition she is seeking advice for inability to consummate 
several years after marriage. (2) If on asking to see the husband 
one is told that the husband considers it is his wife's problem, and 
he will not come, I suspect that there are severe problems in the 
marriage and that the husband may have sexual difficulties and is 
hiding behind -his wife’s symptoms. Some husbands change to 
night work after a few years of marriage. 

In the Past History—(1) There are a high proportion of only 
children who feel that their parents did not enjoy intercourse. 
(2) Sexual trauma in childhood. Women who were able to tell 
their parents at the time are less affected by it than those who 
never talked about it until adulthood. 

Of those “doomed to failure” who, in time, do well in 
the group are: 

(1) The quiet, shy patients who may not say very much, 
but whose knowledge and worldliness is widened, and they 
come back saying their marriage is consummated and then 
disappear. They, in turn, sometimes precipitate a feeling of com- 
petition in the group and as a result another marriage is con- 
summated. A woman who becomes pregnant is obviously an 
asset to the group, and continues to benefit herself. 

(2) The co-operation of the husband is essential. I have had 
a husband who, of his own initiative, helped his wife pass the 
dilators ; another who found that if he and his wife did relaxation 
exercises before coitus orgasm was achieved; and another whose 
wife hated removing her cap, so he helped her by accepting equal 
responsibility for birth control and by always removing the cap 
for her in the morning. 

I try to convey to these patients that there is an enormous 
variation in the sexual relationship between married couples, 
and that what is acceptable to both of them is normal. In 
conclusion these patients need prolonged follow-up. For 
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example, a patient who consummated her marriage after 
treatment and had a baby denied her husband intercourse 
for 17 months after delivery until she returned to the group 
for a further period of treatment.—I am, etc., 


London, S.W.4. JOSEPHINE LOMAX-SIMPSON. 


Medical War Crimes 

Sir,—I suggest that any doubt one had as to whether or 
not German medical war criminals might be allowed to 
remain in practice would soon be dispelled by re-reading 
some accounts’ * of their foul deeds. That the whole story 
will never be told is certain. Many incriminating records 
were destroyed ; and murder is the most effective method 
of silencing witnesses. 

But, Sir, at a meeting of the World Medical Association 
held in Paris in 1947° a resolution was passed calling upon 
the German medical profession to proclaim their awareness 
of the very large number of acts of cruelty committed both 
by individuals and collectively in concentration camps and 
in mental hospitals in Germany from 1933 onwards. Those 
acts had resulted in the death of some millions of persons. 
In addition. a large number of German doctors had been 
implicated in these acts, either as instigators, as technical 
agents, or as actual perpetrators. (The italics are mine.) 
Permit me therefore to point out that the reply from the 
German Chamber of Doctors (Supplement, July 19, p. 57) 
which refers to “ certain doctors ~ does not give the impres- 
sion that a large number; had been implicated. Moreover, 
has any action been taken by them which should lead to 
the withdrawal of such doctors’ licences to practise? It 
is a commendable system which assists a discharged prisoner 
to earn a living after he has served his sentence—perhaps 
minus a reasonable remission for good conduct. But murders 
committed by doctors—who occupy a position of such trust 
—must be treated most seriously. They must never be 
permitted to practise again. Above all, Sir, to treat medical 
war criminals as returned heroes is tantamount to condoning 
their crimes ; and to compensate such criminals and ignore 
the claims of some of their victims is the very antithesis of 
elementary justice.—I am, etc., 

London, N.7. I. H. MILNER. 
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Haemorrhage from Superficial Varix 


Sir,—I share Dr. D. G. Chambers’s experience (Journal, 
August 30, p. 564) of this complication of varicose veins, 
but my experience has not been gained at a public lecture. 
As take-in house-surgeon I have been called to a casvalty 
department to find a casualty officer, a senior dresser, a 
junior dresser, and a night staff nurse applying tourniquets 
above, below, and directly to a vein, which has been drain- 
ing freely into an ename! basin. I have judged a com- 
petition in which this problem has been set to members 
of the Red Cross organization; and to-night a publican 
described the efforts of her son and a Queen's Nurse to 
staunch such bleeding, efforts which were only successful 
when she no longer cared about the outcome and fainted. 

The emphasis must be on both elevation of the part and 
on recumbency ; no manceuvre will be successful until the 
patient is laid flat. The floor, or a flat bed, must be the 
site for effective treatment. The patient must be evicted 
from the chair from which she watches the anxious efforts 
of her helpers. Only recumbency will remove the pressure 
of the intra-abdominal fat and the constriction of the in- 
guinal ligament. This obstruction must be removed before 
simple elevation can reduce the venous pressure to less than 
that of the atmosphere.—I am, etc., 

Hove, 3. P. A. LANE ROBERTS. 
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Human Mammotrophin 


Sir,—My letter entitled “Human Mammotrophin~ 
(Journal, September 6, p. 633) was based on the abstract 
of Dr. A. C. Crooke’s contribution at a plenary session of 
the Section of Surgery at the B.M.A. Annual Meeting 
(Journal, July 26, p. 225). Since my letter appeared Dr. 
Crooke has kindly allowed me to read his paper in full, and 
I now realize that the report in the Journal (258 words) 
was a greatly condensed abstract of the paper itself (3,220 
words). In writing to the Journal | made the unwarranted 
assumption that the author had written, or had approved, 
the abstract. Since reading Dr. Crocke’s manuscript it is 
abundantly clear to me that his comment on our work 
was friendly and comprehensive when considered in relation 
to the field which he surveyed. 1 would therefore like to offer 
Dr. Crooke my sincere apologies for any statement in my 
letter which could be regarded as being in any way 
adversely critical of his well-balanced appraisal of the 
present state of laboratory research into hormone-depen- 
dent human breast cancer.—I am, etc., 


London, W.C.2. GEOFFREY HADFIELD. 


Loans for the Doctor 


Sir—I hope you will allow me to disperse some of the 
haze which has been created in the last few weeks on the 
subject of hire purchase and bank loans, 

The Medical Sickness Finance Corporation was founded 
94 years ago to assist the medical and dental professions and 
the ancillary services in the purchase of cars and equip- 
ment. Ever since then we have charged 5% per annum 
except for two months when we made a temporary increase 
to 6%. We are now back again on the 5% basis, so that 
our charges are just the same as those of the banks which 
are giving so much publicity to their personal loans. In 
1955 we introduced life assurance protection at a small 
extra charge, and this feature has proved extremely popular 
with borrowers. Much prominence has been given to the 
tax relief feature of bank loans, but concessions are avail- 
able to all borrowers whose car is used for professional 
purposes and who can claim relief under the Income Tax 
Acts. 

Any doctor who is considering a loan from the bank 
either to buy a car or equipment would be well advised to 
do so through his profession’s corporation and use the bank- 
ing facilities for items such as house decoration and other 
necessary expenses which could not be dealt with under a 
hire-purchase agreement. The Corporation will continue to 
offer the best available terms to its clientele.—I am, etc., 


CreciL WAKELEY, 
Medical Sickness Finance Corporation. Chairman 
~, Cavendish Square, London, W.1 


St. Luke’s Day Service 


Sir,—May I, through the courtesy of your correspondence 
columns, once again draw the attention of your readers 
to our special service for doctors which is to be held in 
All Souls’ Church, Langham Place, W.1, this year on Sun- 
day, October 19, at 11 a.m. We greatly value our link with 
the medical profession, and have been encouraged by the 
support which they have given to these services during the 
last six years. 

Lord Moran and Sir Cecil Wakeley have kindly agreed 
to read the lessons. We shall be happy to reserve seats for 
doctors and members of their family who apply for tickets 
in advance. Application (stating the number of tickets 
required) should be made to the Church Secretary, All 
Souls, Langham Place, W.1, by Thursday, October 16.— 
I am, etc., 


London, W.1 Joun R. W. Srort, 


Rector. 
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Obituary 


Sir BENNETT HANCE, K.C.M.G., K.C.LE., O.B.E. 
M.D., F.R.C.S.Ed. 


Lieutenant-General Sir Bennett Hance, who was 
Director-General of the Indian Medical Service from 
1943 to 1946 and the last holder of the historic office of 
President of the Medical Board at the India Office, died 
suddenly of coronary thrombosis while on holiday in 
Wales on September 5. He was 7! years of age. An 
outstanding medical statesman, he was a tireless worker 
in the cause of inter-Commonwealth medical unity and 
fraternity. 


James Bennett Hance was born at Liscard, Cheshire, on 
April 21, 1887, the son of a Liverpool barrister, Edward M. 
Hance. He was educated at Oundle School, Christ's College, 
Cambridge, and Guy’s Hos- 
pital, taking the conjoint 
diploma in 1911 and gradu- 
ating M.B., Ch.B. two years 
later, After holding a resi- 
dent surgical post at the 
Royal Surrey Hospital, 
Guildford, he passed into 
the 1.M.S. in 1912, but was 
seconded for a year as assis- 
tant to Professor W. Blair 
Bell in Liverpool, since it 
was his intention to become 
a specialist in gynaecology, 
and in fact he contributed 
an article on retroversion of 
the uterus to the I/ndian 
Medical Gazette as early as 
1914. After a year in India 
Hance returned to Europe with the Indian cavalry and saw 
service in France from 1914 until 1916, when he was sent 
to Persia for duty with the South Persian Rifles. He was 
twice mentioned in dispatches, and was appointed O.B.E. in 
1920 for his work in Persia, which induced him to apply for 
transfer at the end of the war for duty with the Foreign 
and Political Department of the Government of India. 

His career as an Agency Surgeon began in Quetta and 
Waziristan on the North-West Frontier and later led to 
the posts of chief medical officer and residency surgeon in 
the princely states of Jodhpur, Rajkot, and Mysore. During 
these years he achieved a very high reputation as a clinician 
of wide experience. After periods of study leave in Europe 
he became F.R.C.S.Ed. in 1923 and four years later he 
proceeded to the M.D. at Cambridge. Although a bold 
and successful surgeon, he kept abreast with the latest 
advances in medicine and took a keen interest in epidemio- 
logy and hygiene. In Bangalore his hospital was very 
highly thought of, and in 1939 Hance was appointed C.I.E. 
for his work there. In 1940 Hance returned to British 
India, which he had left as a subaltern, and assumed duty 
as Inspector-General of Civil Hospitals in the Central 
Provinces. His activities there led to his being summoned 
by the Director-General of the I.M.S. for special duty in 
Delhi as senior deputy director-general. His competence 
as an administrator and his energy were so outstanding that 
on the retirement of Sir Gordon Jolly in 1943 Hance was 
promoted Director-General with the rank of lieutenant- 
general. With little experience of conditions in British 
India and with none in the field of medical education Hance 
might have been overwhelmed by his new post, but he 
triumphantly overcame these handicaps and did invaluable 
service as a member of Sir Joseph Bhore’s Health Survey 
and Development Committee. As part of his work for this 
committee he went to the U.S.A. to study methods of 
medical education, especially at Johns Hopkins University, 
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for he was convinced of India’s need for gifted medical 
teachers. The Postgraduate Medical Institute which is 
coming into being at Delhi owes much to his proposals. In 
1946 Hance came home to the India Office as Medical 
Adviser to the Secretary of State for India and as President 
of the India Office Board. At first he was closely concerned 
with finding suitable posts for officers of the I.M.S. retired 
from India on Independence Day, and his successful efforts 
on their behalf were greatly appreciated. 

When the Commonwealth Relations Office was established 
Hance was appointed medical adviser to the Secretary of 
State, and he had to turn his attention to the medical 
aspects of the new high cemmission posts all over the 
Commonwealth. He was also concerned with the Colombo 
plan for technical aid and co-operation in South and South- 
east Asia. A pneumonectomy performed eleven years ago 
for proved bronchial carcinoma hardly interfered with his 
activities. He was at work again in a few months, travelling 
over the world on many occasions. On these journeys he 
found an oxygen mask helpful. Much of his time was given 
to interviewing overseas students with a view to advising 
them on suitable training. Three years ago the Govern- 
ment of Ceylon asked for his services under the Colombo 
plan to advise on the reorganization of the health services 
there. Promoted K.C.I.E. in 1946, he was created K.C.M.G. 
in the Coronation honours list in 1953. He was also a 
Knight of the Order of St. John of Jerusalem. 

Increasing dyspnoea on exertion made him abandon his 
only recreation, fly-fishing, last year. To the very end he 
continued regularly to attend meetings of the Board of 
Governors of the Brompton Hospital and of the Institute 
of Ophthalmology, the Postgraduate Federation, and other 
bodies on which he served, facing his inevitable fate with 
resolution and deceiving his most intimate colleagues by 
his bold front. Sir Bennett Hance was twice married, first 
in 1916 to Catherine, only daughter of Dr. C. L. Leonard, 
of Philadelphia, by whom he had two daughters, and 
secondly in 1938 to Frau Richildis von Kaan, of Vienna, 
who survives him. 


W. M. FRAZER, O.B.E., M.D., M.Sc., D.P.H. 


Professor William Frazer, formerly medical officer of 
health for the City and Port of Liverpool and professor 
of public health at the University of Liverpool, died on 
September 8 in the Royal Southern Hospital, Liverpool, 
after a short illness. He was 70 years of age. 

William Mowll Frazer was born in Liverpool on March 
7, 1888, and’ was educated at the Oakes Institute, Liverpool, 
and later at the Universities of Liverpool and London. He 
graduated M.Sc. at the former university in 1909, and shortly 
afterwards obtained a post 
in the education officer's 
department of the London 
County Council. It was not 
until he returned from ser- 
vice in the King’s (Liverpool) 
Regiment during the first 
world war that he became a 
medical student. Having 
graduated M.B., Ch.B. at 
Liverpool in 1921 at the age 
of 33, he took the D.P.H. in 
the following year and pro- 
ceeded to the degree of M.D. 
in 1928. He was called to 
the Bar by Gray's Inn in 
1923. After holding several 

[Liverpool Daily Postand Echo resident appointments in 
hospitals in Liverpool he 

became assistant medical officer at the Manchester Sana- 
torium at Baguley before being appointed assistant medical 
officer of health at Blackburn. In 1925 he was appointed 
medical officer of health for the county borough of Dews- 
bury, and four years later he moved to Hull, where besides 
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being M.O.H. of the city he was medical officer to the Goole 
Port Sanitary Authority. 

In 1931 he was appointed medical officer of health for the 
City and Port of Liverpool and medical officer to the Liver- 
pool Education Authority, holding these posts until his 
retirement in 1953. When he went to Liverpool he was 
appointed senior lecturer in public health at the university, 
and in 1933 he became professor of hygiene (later of public 
health). On his retirement he was appointed emeritus 
professor. 

Frazer soon became one of the leading public health 
workers in the British Isles. A gifted writer, he contributed 
many articles to medical and other journals, and he was also 
author of several books, including a textbook of public health. 
He served on numerous committees, including committees of 
the Ministry of Health and of the Medical Research Council. 
A medical officer of the health committee of the Association 
of Municipal Corporations, he was also honorary treasurer 
of the Association of Sea and Air Port Health Authorities 
of the British Isles. In 1948 he became a member of the 
Liverpool Regional Hospital Board and of the Board of 
Governors of the United Liverpool Hospitals, and until his 
death he acted as chairman of the establishment committees 
of both bodies. Vice-president of the Section of Public 
Health at-the Annual Meeting of the B.M.A. in 1933, he 
was president of the Section of Preventive Medicine at the 
Liverpool Meeting in 1950. Four years later he was News- 
holme lecturer at the University of London, choosing for 
his subject “State Medicine in the Nineteenth Century.” 
Professor Frazer was an honorary fellow of the American 
Public Health Association. 

He married in 1917 Gladys Mary Gubbins, who survives 
him with a son and a daughter, both of whom are graduates 
in medicine of Liverpool University. 


A. B.S. writes: During his official life in Liverpool Pro- 
fessor Frazer was concerned mainly with the development 
of the hospital service and with slum clearance. In 1931 
the Local Government Act of 1929 had placed under the 
health department some 21 hospitals and institutions con- 
taining about 10,000 beds which were underdeveloped and 
understaffed. It was his duty to survey these hospitals and 
plan improvements. He instituted laboratory facilities and 
x-ray departments, and built up specialist teams in the 
various municipal hospitals. As a result, when war broke 
out in 1939 the hospital service of Liverpool was well pre- 
pared to undertake the strain that was put upon it during 
the early years of the second world war. In particular he 
emphasized the importance of co-operation with the volun- 
tary hospitals and the university, and encouraged the use ot 
the municipal hospitals in the training of medical and other 
students. It was he who suggested to the vice-chancellor of 
the university the formation of the body which became 
known as the Liverpool Hospitals Joint Advisory Com- 
mittee. He also was active in the founding of the chair of 
child health in Liverpool. During the second world war he 
was responsible for the casualty services in Liverpool, and 
for services to civil defence he was awarded the O.B.E. in 
1939. 

In the field of housing, great strides were made between 
1935 and 1939. During that period he represented more 
than 12.000 slum houses for demolition. This campaign, 
the largest in the history of Liverpool, would have probably 
solved Liverpool's slum problem had it not been interrupted 
by the outbreak of war. 

Professor Frazer was a man of high principles and a strict 
ethical code. He will long be remembered not merely for 
outstanding academic merit, brilliance of intellect, and a 
phenomenal memory, but also for profound wisdom which 
inspired his resolute approach to the practical problems of 
public health administration. He was not an easy man to 
get to know, but with knowledge of the man came a real 
affection for his abilities and intellect. 


We are indebted to Sir ALLEN Datey for the following 
appreciation: The death at the age of 70 after three days’ 
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illness of Professor W. M. Frazer will leave a sad gap in 
the ranks of those prominent in public health a generation 
ago. He did not make friends quickly or easily, but all who 
knew him well were devoted to him. My first contact with 
him was when I was M.O.H. of Blackburn. I was on the 
look-out for talent and heard from one of my assistants 
that Dr. Melville Mackenzie had been greatly impressed by 
a very bright young man named Frazer whom he had met 
at a Liverpool Fever Hospital and who was then at the 
Baguley Sanatorium, Manchester. 
and received so favourable an impression that I got him 
appointed as assistant medical officer of health of Blackburn 
when the next vacancy occurred. After passing in rapid 
succession through other appointments in the public health 
service he became M.O.H. of the City and Port of Liverpool, 
filling that post with great distinction for 22 years. He 
was appointed O.B.E. in 1939—an honour which many 
hoped would have been added to in his later years. 

He was always interested in hospitals, and, along with his 
deputy, Dr. C. O. Stallybrass, did much to improve the 
Liverpool municipal hospitals, Though, like many of his 
generation, he deplored the nationalization of the hospitals, 
he maintained his zest for hospital administration after the 
start of the National Health Service in 1948, and after his 
retirement the work of the Liverpool Regional Hospital 
Board occupied the greater part of his time. He was among 
the few medical officers of health appointed in 1948 to a 
regional hospital board. For some, years before his retire- 
ment he was the trusted adviser of the health committee 
of the Association of Municipal Corporations and was a 
member of the Committee on the Health of Seamen of the 
International Labour Office. He always had a deep interest, 
as befits the successor of the first M.O.H. of this country, 
in the history of public health, and in 1947 he wrote an 
excellent biography of Dr. W. H. Duncan, who was M.O.H. 
of Liverpool from 1847 until 1863. His appetite thus 
whetted, he embarked on his monumental work, A History 
of English Public Health: 1834-1939. For many months 
he spent every Saturday afternoon in the library of the Liver- 
pool Athenaeum reading old records. A very long time 
ago Livingstones of Edinburgh first published Husband's 
Handbook of Forensic Medicine and Medical Police (later 
named Forensic Medicine, Toxicology and Public Health) : 
some forty years ago it was split into separate volumes, and 
Dr. E. W. Hope, then M.O.H. of Liverpool, was responsible 
for the one on public health. After Frazer became M.O.H. 
of Liverpool the revision of further editions was entrusted 
to him. He almost rewrote several of them, including the 
thirteenth. 


H. B. RODERICK, O.B.E., M.D., M.Chir., F.R.C.S. 


Mr. H. B. Roderick, formerly honorary surgeon on the 
staff of Addenbrooke's Hospital, Cambridge, died at the 
age of 84 in the hospital to which he had given so many 
years of service. ; 


Henry Buckley Roderick was born at Llanelly on August 
19. 1874, the son of a banker and nephew of a general 
practitioner in that town. From Bath College he went on 
to Emmanuel College, Cambridge, at the age of 17, and 
graduated B.A., with honours, in 1894. Going to St. 
George's Hospital for his clinical training, he took the 
degrees of M.B., B.Ch. in 1898, proceeding to the M.D. in 
1902 and the M.Chir. in 1916. He took the D.P.H. in 1903. 
At St. George’s he held house appointments and then 
became surgical registrar. In 1900 he returned to Cam- 
bridge, starting in general practice and taking over the post 
of police surgeon. Within a year, however, he was 
appointed to a demonstratorship of surgery in the university 
medical school to assist Mr. Joseph Griffiths, who was 
acting as deputy professor of surgery after the death of 
Sir George Humphrey. He continued in this appointment 


when Howard Marsh became professor of surgery in 1903, 
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and, although the professorship of surgery was suspended 
after the death of Marsh in 1915, Roderick continued to 
hold the demonstratorship after his return from military 
service, lecturing in operative surgery and surgical patho- 
logy until 1926. From 1928 to 1939 he served the medical 
school further as supervisor and examiner in surgery. 

Roderick’s early interest in military medicine was shown 
by his service as medical officer to the University Rifle 
Volunteers from 1901 to 1908, and from 1908 to 1914 as 
C.O. of the medical contingent of the University O.T.C. 
In 1914 he joined the Ist Eastern General Hospital, 
R.A.M.C., T.A., with the rank of major. He was with this 
unit in Cambridge until 1917, when he went to France as 
lieutenant-colonel commanding the 55th General Hospital 
until the end of the war. He was twice mentioned in dis- 
patches and his services were rewarded with the O.B.E. (Mil.) 
and the T.D. On his return to Cambridge in 1919 he was 
appointed honorary surgeon to Addenbrooke's Hospital. 
In 1932 he was elected F.R.C.S. 

Roderick had always been interested in the surgery of 
bones and joints, and, although essentially a general sur- 
geon by training, he set out to promote in every way the 
interests of orthopaedic and traumatic surgery in the Cam- 
bridge area. He started special orthopaedic out-patient 
sessions at Addenbrooke's Hospital, where he also used 
many of his beds for orthopaedic patients, and with the 
help of voluntary workers in the Cambridge branch of the 
B.R.C.S. he organized orthopaedic clinics in the rural areas 
and at the hospitals at Wisbech and Huntingdon, where 
he held honorary appointments. His constant enthusiasm 
acted as a great stimulus to public interest in the prevention 
and treatment of crippling disease, not only in Cambridge- 
shire but in the neighbouring counties also, and left lasting 
results in the foundations from which the present area 
orthopaedic services have developed. Although his con- 
stant campaign for provision of a long-stay orthopaedic 
hospital for East Anglia was defeated, when it at last 
seemed about to succeed, by the outbreak of war in 1939, 
he lived to see adequate provision for such patients through 
the increase of hospital beds under the E.M.S. and their 
reorganization in the National Health Service, and his work 
was not in vain, for it had shown where the need lay. In 
1939 he had reached retiring age from the hospital staff, 
but carried on as a voluntary deputy surgeon until the 
return of others who had gone on military service made his 
presence unnecessary, when he quietly dropped out. 

A leading figure in medical affairs in East Anglia, 
Roderick was president of the Cambridge and Huntingdon 
Branch of the B.M.A. in 1933, when he also acted as chief 
host for the British Orthopaedic Association at its annual 
meeting held that year in Cambridge. Three years later he 
was a vice-president of the Section of the History of Medi- 
cine at the Annual Meeting of the B.M.A. Outside his 
professional work he was a man of wide knowledge, with 
many interests and activities. For many years he was a 
churchwarden of Great St. Mary's, the University Church. 
An ardent Freemason, he was a Past Grand Deacon of 
England and a Past Deputy Provincial Grand Master. A 
founder member and past president of the Cambridge 
Rotary Club, he was a strong supporter of the British 
Legion and a past president of the Cambridge branch. 

Among his innumerable friends there must be many 
Cambridge medical graduates and past examiners in surgery 
who remember with affection his constant helpfulness and 
his whimsical humour. It is good to know that he had so 
many years of active and happy retirement before failing 
health in the last three years limited his capacity for 
enjoyment. Much of the last months of his life was spent 
in hospital, but he kept his courage and his thoughtfulness 
for others to the end. His long life was one of good 
service which brought him much happiness. 

In 1908 Mr. Roderick married Hilda, daughter of John 
Clay. of Cambridge. She survives him. They had four 
sons and three daughters. 

E. W. B. 
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CHRISTINE M. STACEY, M.B., BS. 
M.R.C.0.G., M.M.S.A. 
Dr. Christine M. Stacey, whose death occurred last 
month, was gynaecological surgeon at St. Olave’s 
Hospital and consultant venereologist at King’s College 
Hospital. 

Christine Margaret Stacey was born on September 24, 
1910, and studied medicine at the London School of Medi- 
cine for Women and the Royal Free Hospital. After 
qualifying in 1936 and graduating M.B., B.S. in the follow- 
ing year, she held resident posts at the Royal Free Hospital, 
the Royal Northern Hospital, and the Mothers’ Hospital, 
Clapton. Some years later she joined the staff of this last 
hospital as obstetric surgeon. Having passed the examina- 
tion for the D.R.C.O.G. in 1941, she took the M.R.C.O.G. 
and M.M.S.A. in 1948, and was elected to the staff of 
St. Olave’s Hospital as gynaecological surgeon. She was 
especially interested in problems of fertility and had had 
long experience in the diagnosis and treatment of venereal 
diseases. She joined the staff of King’s College Hospital 
as a consultant venereologist in 1952. Dr. Stacey married 
in 1940 Mr. A. J. Heriot. who is a surgeon on the staff of 
King’s College Hospital. They had two sons. 

Dr. Francis L. LYDON writes: It was with great regret 
that I learned of the recent death of Dr. C. M. Stacey, whom 
I first met some six years ago on her appointment as con- 
sultant to the special department at King’s College Hospital. 
Her wide knowledge of the venereal diseases was only to be 
expected, as she previously held the post of registrar to the 
female venereal clinic at Guy's Hospital. but, since she held 
higher degrees in gynaecology and surgery, with much prac- 
tical experience in these branches, her appointment was 
especially gratifying. During our few years together I was 
constantly grateful to her for her advice and help in the 
many difficult cases attending the department, and her early 
realization that diseases such as lymphogranuloma venereum 
and granuloma venereum were likely to increase owing to the 
movement of peoples led to their rapid diagnosis and treat- 
ment—which is so important in preventing their spread. 
Opportunities for research are few in a busy department, 
but Dr. Stacey was ever ready to co-operate in trying to 
elucidate the many gaps in our knowledge of our particular 
specialty. I shall always remember her as a kind and 
gracious lady who in her last few years tried to continue 
her work with great and uncomplaining courage in the face 
of illness. I am sure that all my colleagues at King’s and 
her many friends would wish to join me in extending to her 
husband and her family our deep sympathy and our great 
affection. 


DUNCAN DAVIDSON, M.C., D.M., D.P.H. 
Dr. Duncan Davidson, who died at his home in Kenil- 
worth on September 2 at the age of 78, will be sadly 
missed by his many friends and patients in the city of 
Coventry and in Warwickshire. 

Born in Coventry, the son of Dr. Charles Davidson, who 
had formerly been a surgeon in the Royal Navy, Duncan 
Davidson was educated at Malvern College and at Brasenose 
College, Oxford, which he left in 1901 to fight in the South 
African war. Returning to Oxford in 1902, he completed 
his preclinical course and went on to the London Hospital, 
graduating B.M., B.Ch. in 1906. After holding the appoint- 
ments of house-physician, receiving-room officer, and 
ophthalmic house-surgeon at the London, he became a clinical 
assistant in the medical out-patients department of the Hos- 
pital for Sick Children at Great Ormond Street. In 1910 
he joined his father in practice in Coventry, taking the 
D.P.H. in the following year. During the first world war 
he was a captain in the R.A.M.C.(T.) attached to the 
Howitzer Brigade, serving in France and Italy, and was 
awarded the Military Cross. After the war he proceeded 
to the degree of D.M. at Oxford, and was appointed assistant 
ophthalmic surgeon to the Coventry and Warwickshire Hos- 
pital, an appointment he he'd until his retirement in 1950. 
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He was chairman of the Coventry Division of the British 
Medical Association in 1926 and 1927. Among his many 
other activities he was a justice of the peace, a Freemason, 
and a member of various City Guilds, and he served on the 
boards of governors of many schools and charities. A 
sincere Christian, he was formerly treasurer and vicar’s 
warden of Holy Trinity Church, Coventry. 

Duncan Davidson, in spite of increasing pain and ill- 
health, was a man who never spared himself in working 
for the well-being of his fellow men. His wide interests 
and his unfailing kindness and modesty tended to mask 
the tremendous courage which was the true essence of his 
great spirit. One cannot write of him without thinking of 
his wife, whose love and devotion has radiated throughout 
their lives together. Our great sympathy goes out to her 
and her family.—G. C. V. 


S. KATE K. HASbAM, L.S.A., M.D. 
Dr. Kate Haslam, who was formerly in practice in North 
London and assistant school medical officer under the 
London County Council, died on August 24 at the age 
of 85. 

Sarah Kate Keeling Haslam was born in 1873. She studied 
medicine at the London School of Medicine for Women, 
qualifying L.S.A. in 1901 and in the same year taking the 
degree of M.D. of Brussels. After qualification she held 
a number of junior hospital posts, including those of clinical 
assistant in the maternity department at the New Hospital 
for Women and clinical assistant in the skin department at 
the Royal Free Hospital. She was also for a time a medica! 
officer at the Retreat. at York. After holding these appoint- 
ments she went into general practice in North London, 
where she remained for a number of years. Much admired 
for her wisdom and kindliness, she thoroughly approved ot 
the suffragette movement, though she could not actively 
participate in it. After the first world war Dr. Haslam 
worked as an assistant school medical officer in London, a 
post which she held until she retired from practice, though 
not from active work. She was much loved by patients and 
medical colleagues alike, and was one of a fine generation 
of women doctors who had much to contribute in what 
was then a new field of work. . 


SIR DARCY COWAN, M.B., F.R.A.C.P. 
The obituary of Sir Darcy Cowan was printed in the 
Journal of June 21 (p. 1484). Sir HENRY NEWLAND and 
Dr. RoGER ANGOVE, the authors of the following appre- 
ciation, wish to acknowledge with thanks the informa- 
tion supplied by many friends of the late Sir Darcy 
Cowan. 

No obituary of the late Sir Darcy Cowan would be com- 
plete without some reference to the personality and career 
of his father, whose capacity and sterling character were 
notable in his son. James Cowan was born in Ulster in 
1848 and four years later came with his parents to South 
Australia. He entered his father’s coaching and farming 
business, but before he was out of his teens he started 
business on his own account as a mail contractor and small 
farmer. His enterprise led him to purchase a flour-mill, 
which proved to be a very profitable investment. Within 
a few years James Cowan was the proprietor of mills in 
four country towns and also of wharves at Port Pirie and 
Port Gawler. The mills were merged into the Adelaide 
Milling Co. By his investments in pastoral properties he 
accumulated considerable capital. He assisted in the forma- 
tion of a coke company at Port Pirie, the genesis of the 
huge smelting works of to-day. In 1890 Mr. James Cowan 
was elected Member of Parliament for Yatala, and at once 
made a great impression on the House in debates, and was 
regarded as a possible Minister of the Crown. He had been 
a Member of Parliament for only a few months in 1890 
when he had a fatal accident. 

The fine career of James Cowan reveals a strength of 
purpose that resided in his son Darcy in great measure. 
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Neither was daunted by opposition or failure, but pressed 
on to his objective and ultimate success. Darcy Cowan’s 
crusade against tuberculosis began after he had attended the 
famous clinic of Dr. Philip at Edinburgh, and he never 
wavered in his quest. The genesis of the National Associa- 
tion for the Prevention of Tuberculosis in Australia dates 
back to the formation of the South Australian Tuberculosis 
Association in 1943. Dr. (later Sir) Darcy Cowan planned 
the State body on the model of others he -had studied in 
overseas centres. 

A little later a similar association was formed in Western 
Australia and approaches were made to the B.M.A. to give 
official support to a national organization. At the Medical 
Congress held in Perth in 1950 a resolution was carried 
approving the proposals submitted. A provisional committee 
was formed to draft a constitution. Medical men from each 
capital city returned to their homes determined to assist in 
this sponsorship. Sir Henry Newland was appointed as 
president and Dr. Darcy Cowan as honorary secretary, 
pro tem. At the first meeting of the National Council in 
Adelaide the constitution was formally adopted and Sir 
Henry Newland named as Foundation President. Dr. Cowan 
continued in the guiding role of honorary secretary. Affilia- 
tion was immediately granted by the National Association 
for the Prevention of Tuberculosis in London and the Inter- 
national Union, and a Council of Honour formed on which 
the Governor-General and the Governors of each of the six 
States accepted seuts, The new body found great assistance 
from the ready co-operation given by older-established 
national associations in other lands. Films, printed matter, 
and radio platters were made available by N.T.A., New 
York, which enabled N.A.P.T.A. to extend propaganda work 
within the Commonwealth. From his own membership and 
knowledge of the work of the American Trudeau Society, 
Dr. Cowan sought next to establish a similar medical section 
in Australia. Thus was the Australian Laennec Society 
organized. To-day the society has a branch in most states 
of the Commonwealth, and undertakes studies at scientific 
levels. Darcy Cowan served as president of the Laennec 
Society in 1955. In 1957 his fellow workers determined to 
show him honour by offering a prize for graduates, to be 
known as “the Sir Darcy Cowan Prize.” This will be 
awarded for the first time this year. 

It seems fitting to record at random some of the miscel- 
laneous achievements and positions which Sir Darcy held. 
He was one of the very few triple blues of the Adelaide 
University. His love of tennis persisted throughout his life. 
He became a member of the Grounds Committee of the 
South Australian Lawn Tennis Association in 1920, and was 
chairman for many years. He was then vice-president for 
20 years, and an honorary organizer for the 1952 Davis 
Cup challenge round. As a player, he will be remembered 
as a skilful exponent of the game who always enjoyed a 
match and played it in true sporting spirit. It was his policy 
and direction as chairman of the Grounds Committee which 
brought the Memorial Drive courts to a state described by 
Overseas authorities as “as good as any courts in the world, 
not excluding Wimbledon.” 

He served his own teaching hospital, the Royal Adelaide. 
for many years as honorary physician and later as honorary 
consulting physician, and was also the first person to be 
appointed senior physician to the chest clinic and Frome 
ward. During this time he was the lecturer in pulmonary 
tuberculosis at the University of Adelaide. He was presi- 
dent of the South Australian Branch of the British Medical 
Association in 1935 and 1936. 

My (H.S.N.) more intimate association with Darcy 
Cowan began when he invited me to be president of the 
South Australian Tuberculosis Association. This post I 
accepted on two conditions: one, that a more militant atti- 
tude should be adopted in the prevention of tuberculosis, 
and that an Australian National Association for the Preven- 
tion of Tuberculosis should be formed to co-ordinate the 
activities of the states of the Commonwealth and to be the 
medium of approach to the Commonwealth Government. 
Sir Darcy agreed to these conditions and most loyaliy sought 
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to fulfil them. It was a notable triumph for him when the 
National Association for the Prevention of Tuberculosis in 
Australia met in Sydney and was attended by delegates not 
only from Australia and New Zealand but from several 
Asian countries. 

Until the time when failing health forced him to retire 
from all offices, Sir Darcy Cowan fought the good fight with 
vigour. His remarkable knowledge and enthusiasm made 
him a most acceptable leader of the various councils in both 
national and State spheres, He expected action and constant 
progress, and fearlessly criticized any appearance of laissez- 
faire or complacency in either official or voluntary quarters. 
With his old friend and associate, Sir Harry Wunderly, he 
planned for the time when tuberculosis might be eradicated 
in Australia. He constantly “ prodded” Ministers of the 
Crown, members of the profession, his colleagues, and sub- 
ordinates to improve the lot of sufferers and to assist in the 
final victory over this disease. 

Sir Darcy Cowan was for years the official Australian 
correspondent for N.A.P.T. London, and he was a member 
of the American College of Chest Physicians and of the 
Trudeau Society. He was known and respected by leaders 
in the campaign in many lands, At the first International 
Conference on Tuberculosis in Sydney in 1955 Sir Darcy 
played a great part in the organization, and he personally 
went to live in the residential college so that he could 
develop his knowledge of fellow-workers from all Asian 
countries. Sir Darcy was a great Australian, and truly a 
great world citizen. 
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Graphs of Infectious Diseases 

The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during 
the years 1949-57 are shown thus ------ , the figures for 
1958 thus —. Except for the curves showing noti- 
fications in 1958, the graphs were prepared at the Depart- 
ment of Medical Statistics and Epidemiology, London 
School of Hygiene and Tropical Medicine. 
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Week Ending September 6 


Infectious diseases were less prevalent in England and Wales 
during the week ending September 6. The largest falis in 
the number of notifications were 833 for measles. from 
2.810 to 1,977, 122 for food-poisoning, from 397 to 275, 
and 60 for dysentery, from 376 to 316. 

The largest declines in the incidence of measles were 96 
in Lancashire, from 411 to 315, 81 in London, from 199 
to 118, 49 in Middlesex, from 156 to 107, and 49 in 
Warwickshire, from 124 to 75. The number of notifications 
of scarlet fever, 304, was 18 more than in the preceding 
week ; there were no large fluctuations in the local returns. 
791 cases of whooping-cough were notified, and these were 
19 fewer than in the preceding week ; the largest fluctua- 
tion in the local trends was a rise of 61 in Lancashire, from 
58 to 119. 3 cases of diphtheria were notified compared 
with 0 in the preceding week ; 2 of the cases were notified 
in Plymouth C.B. 

The notifications of acute poliomyelitis numbered 80, and 
these were 14 more for paralytic and 12 fewer for non- 
paralytic cases than in the preceding week. The largest 
returns were Yorkshire West Riding 17 (Leeds C.B. 8. 
Castleford M.B. 2), Lancashire 14 (Burnley C.B. 5, Man- 
chester C.B. 2, Kirkby U.D. 2), Devonshire 13 (Plymouth 
C.B. 11), Essex 4, and Kent 4. 

The largest centres of dysentery were Yorkshire West 
Riding 63 (Thorne R.D. 17, Leeds C.B. 10), Lancashire 52 
(Liverpool C.B. 16, Blackpool C.B. 10), London 36. Devon- 
ns a U.D. 23), and Warwickshire 21 (Coventry 


INFECTIOUS DISEASES AND VITAL STATISTICS 


Summary for British Isles for week ending August 30 
(No. 35) and corresponding week 1957. 


Figures of cases are for the countries shown and London administrative 
county. Figures of deaths and births are for the whole of England and 
Wales (London included), London administrative county, the 17 principal 
towns in Scotland, the 10 principal towns in Northern Ireland, and the 14 
principal towns in Eire. 

A blank space denotes disease not notifiable or no return availabic. 

The table is based on information supplied by the Registrars-General of 
England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health 
and Local Government of N. Ireland, and the Department of Health of Eire. 


1958 1957 
ia | t@eic 
a 
Diphtheria 0 0 1 0 6 0 0 0 
Dysente-y 376 41 150 17 3) 224 6 § 
Encephalitis, acute 4 1 0 iO 0 
Enteric fever: | 
Paratyphoid .. | 0 0 1(B) 2 0 0 
Food-poisoning . 397 31037 «49 


Infective enteritis or 


diarrhoea under 
2 years .. ‘ 14 28 10 32 


Measles* .. 2,810 199 12 17 39] 3,008 
Meningococcal in- 

fection .. os 10 0 9 0 17 3.6 610 0 
Ophthalmia neona 

torum .. , 21 0 3 0 37 2 5 0 
Poliomyelitis, acute: on 

Paralytic 46 { } 49 

Non-paralytic .. 32 0 }26 o 7 156 7 "| © l 
Puerperal fever§.. 214 27 8 O 237 42 «18 
Scarlet fever... 286 24 44 10] 245 17 47 
Tuberculosis: 

Respiratory 447 48 #53 sol (71 14 

Non-respiratory 65 6 10 8 70 7 at § 
Whooping-cough.. 810 53 78 63 17] 1.010 S# 87 0 22 

1958 1957 
DEATHS “s “s 

Diphtheria ‘ 0 0 0 0 0 0 0 0 0 
Dysentery 1 0 0 0 0 
Encephalitis, acute 0 0 0 
Enteric fever 0 0 0 0 0 0 
lafective enteritis or 

diarrhoea under 

2 years .. : 5 0 1 o 860 0 0 0 1 
Influenza oe oe 2 0 0 0 0 2 0 H 0 0 

Measles 0 0 0 O| ® 0 0 0 0 
Meningococcal in- 

fection .. 0 1 A 0 0 1 
Poliomyelitis, acute 5 0 0 0 

Scarle: fever 0 0 0 0 0 0 
Tuberculosis : 5 

Respiratory .. 59 { 2; 9 2; $i ° 8 3 2 2 

Non-respiratory 1 0 0 0 0 0 

Whooping-cough. . 1 0 0 0 0 0 1 0 bd 
Deaths O-l year | 253 28 22 JS 
Deaths (excluding 

stillbirths) a 7.889 632 460 76 142 666 452 11S 133 

| 

LIVE BIRTHS .. | 13,570 1133 956 199 498 1123) 927 214 471 
STILLBIRTHS.. 286 IS 26 17 26 


* Measles not notifiable in Scotland, whence returns are approximate. 
Includes primary and influenza! pneumonia. 
Includes puerperal pyrexia. 
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Medical News 


Postgraduate Travelling Fellowships——Details of post- 
graduate travelling fellowships offered by the British Post- 
graduate Medical Federation to registered medical and 
dental practitioners holding appointments at the teaching 
hospitals, medical or dental schools, and postgraduate 
institutes of the University of London are given in the 
advertisement columns (page 53). These are tenable at 
other centres in the United Kingdom or abroad. 


Buswell Fellowships.— The University of Rochester School 
of Medicine and Dentistry announces a series of Buswell 
Fellowships for graduates of approved medical schools who 
wish to carry out research there. The object of the fellow- 
ships is to assist well-qualified doctors to prepare for 
academic careers. Junior fellowships carry a basic stipend 
of $4,500-$6,000 a year, senior fellowships $5,500—$8,000. 
Applications will be received at any time. Further details and 
application forms are obtainable from Dr. L. E. YOuNG, 
University of Rochester Medical Center, 260, Crittenden 
Boulevard, Rochester, 20, New York. 


Films for G.P.s.—A film on the physio-pathology of 
hypertension, made for Pfizer Ltd. by Dr. N. P. SCHENKER, 
was shown to an invited audience in London last week. 
This film is one of a series intended primarily for the general 
practitioner and designed to offer a concise. 30-minute re- 
fresher course on the latest developments in important fields 
of medicine. “ The Physio-pathology of Hypertension ” sur- 
veys the present state of knowledge of the reflex regulation 
of arterial pressure. The principal technical adviser during 
the making of the film was Professor C. HEYMANs, of Ghent, 
whose work on the carotid sinus won him the Nobel Prize 
in 1938. Before the film was shown Professor Heymans 
gave a short talk on the place of the baroreceptors of the 
carotid sinus and aortic arch in the control of arterial pres- 
sure, and the film itself demonstrated the animal experiments 
on which modern views on this subject are based. Professor 
J. McMIcHaeL, F.R.S., took the chair at an informal discus- 
sion after the film. 


International Children’s Centre..-Applicaticns are invited 
for the 1959-60 Nestlé Fellowship (one million francs) from 
physicians wishing to specialize in nutrition. Candidates, 
who must have a command of French, may obtain further 
information about the fellowship from the International 
Children’s Centre, Chateau de Longchamp, Bois de Boulogne, 
Paris, 16. Among other activities the centre holds inter- 
national training courses on medical, psychological, and 
social aspects of maternal and child welfare. These courses 
are for the discussion of recent technical advances and their 
practical application. Details of these courses may also 
be obtained from the centre. 


Paediatric Dietary—A third edition of Diets for Sick 
Children has been published from the Hospital for Sick 
Children, Gt. Ormond Street. London, W.C.1 (pp. 16; Is. 
net). It includes diets and recipes for use in such metabolic 
disorders as coeliac disease. galactosaemia, and phenyl- 
ketonuria, for diabetics, and for children with diseases of 
the liver or kidneys. 


Dental Radiology.—A British Society of Dental Radiology 
has been established. This follows meetings at the Royal 
Dental Hospital, London, under the chairmanship of Dr. 
SYDNEY BLACKMAN, of representatives from the radiological 
departments of dental schools and hospitals in the United 
Kingdom. The society's objects include the promotion of 
study and research and the establishment of dental radio- 
logy as a specialty with a registrable diploma. A _pro- 
gramme of scientific meetings is being arranged for next 
year. Those interested should apply to Mr. Guy PoyTon, 


—— Eastman Dental Hospital, Gray’s Inn Road, London, 


MEDICAL NEWS Meo 


All-India Institute of Public Health, Calcutta——A small 
team of W.H.O. consultants is shortly visiting the All-India 
Institute of Public Health and Hygiene, Calcutta, to advise 
on the educational facilities there. Two of the team are 
from Britain, Colonel C. A. BozMan, director of the Well- 
come Museum of Medical Science, London, and Professor 
T. McKeown, professor of social medicine at Birmingham. 


Osborne.—With the approval of the Queen, the Minister 
of Works has appointed Surgeon Rear-Admiral E. T. S. 
Rupp to be house governor and medical superintendent of 
King Edward VII Convalescent Home for Officers at 
Osborne, Isle of Wight. He succeeds Lieutenant-General Sir 
New Cantiie. Admiral Rudd will take up his appointment 
on November 1. 

Professor M. E. DeBakey, of Houston, U.S.A., has been 
awarded the 1958 Alvarenga prize of the College of Physi- 
cians of Philadelphia. 


COMING EVENTS 


Royal College of Obstetricians and Gynaecologists.— 
Tickets for the Green-Armytage Anglo-American Sterility 
Lecture on September 26 (see Journal, September 13, p. 699) 
are obtainable from the secretary of the College, 58, Queen 
Anne Street, London, W.1. 

Medical Protection Society—Annual meeting, 3 p.m. on 
October 1, at the society’s offices, Victory House, Leicester 
Square, London, W.C.2. 

Association of Clinical Pathologists.—6|st general meeting, 
October 2-4, at the Royal College of Surgeons. The 
meeting will include a symposium commemorating the 
centenary of the publication of Virchow’s Die Cellular- 
pathologie. Details from Dr. J. N. Cumincs, The National 
Hospital for Nervous Diseases, Queen Square, London. 
W.C.1. 

Institute of Diseases of the Chest.—Clinical demonstra- 
tions (without fee) for medical practitioners, on Fridays at 
5 p.m. from October 3 to December 12. Details from the 
secretary of the Institute, Brompton, London, S.W.3. 


Course in Hypnosis.—Week-end course on hypnosis in 
medicine and dentistry, Manchester, October 4 and 5S. 
Details from hon. secretary, North-western Branch of Dental 
and Medical Society for the Study of Hypnosis, 105, Caven- 
dish Road, Salford, 8. 

Birmingham University, Faculty of Medicine.—Sir Eric 
James, High Master of Manchester Grammar School, will 
give the inaugural address on October 6, at 3 p.m., at 
Nuffield House, Queen Elizabeth Hospital. 


Royal College of Surgeons of England.—Monthly sub- 
scription dinners (30s.) will be held on October 8, Novem- 
ber 12, and December 10. Details from the deputy secretary 
of the College, Lincoln’s Inn Fields, London, W.C.2. 


Sheffield University, Faculty of Medicine.—Mr. WILLIAM 
Doon, editor of the Irish Journal of Medical Science, will 
give the inaugural address in the Firth Hall on October 10, 
at 5 p.m. 

British Postgraduate Medical Federation.—Sir EDwarpD 
SALISBURY, F.R.S., will give the inaugural lecture of the 
1958-9 series on the “ Scientific Basis of Medicine,” on 
October 16, at 5.30 p.m. at the Senate House, London Uni- 
versity. His subject will be “ The Influence of Botany on 
Health and Disease.” 

British Council for the Welfare of Spastics.—One-day 
conference in Bristol for members of the medical profes- 
sion, November 8, under the chairmanship of Professor 
A. V. NEALE. Tickets from the council, 13, Suffolk Street, 
London, S.W.1. 

St. John Ambulance Brigade.—Surgeons’ week-end con- 
ference and dinner, November 1 and 2, at B.M.A. House. 
Details from the conference secretary, 8, Grosvenor 
Crescent, London, S.W.1. 
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Royal Maternity Hospital, Belfast.—The 25th anniversary 
of the opening of the present building will be celebrated 
next month. Doctors who received their midwifery train- 
ing at the hospital and would like to attend a party there 
on October 21 at 3 p.m. should get into touch with the 
executive officer, Royal Maternity Hospital, Grosvenor 
Road, Belfast. 


University College Hospital Medical School.—Annual 
dinner of past and present students, October 24, at the 
Savoy Hotel. Tickets (£1 12s. 6d.) from the hon. secretary, 
Old Students’ Association. Postgraduate demonstrations, 
October 23 and 24. Further details from the assistant secre- 
tary of the School, University Street, London, W.C.1. 


NEW ISSUES 
SPECIALIST JOURNALS AND ABSTRACTS 


The journals listed below are obtainable from the Publishing 
Manager, B.M.A. House, Tavistock Square, London, W.C.\. 


Thorax.—Issued quarterly (£3 The 
Vol. 13, No. 3, includes: 


THe Successrut REMOVAL OF A TUMOUR FROM THE RIGHT ATRIUM UNDER 
HypPorHerMia. M. Kréilkovd, J. Musil, J. Navratil, and O. Olejnik 

A Case or Captan’s SYNDROME IN 4 Borer-Scater. J. A. Campbell 

RHEUMATOID PNEUMOCONIOSIS IN A FOUNDRY WORKER. A. Caplan, 
E. D. H. Cowen, and J. Gough. 

ReeuMATOID LUNG CHANGES ASSOCIATED WITH Anthony G 
Rickards and Geoffrey M. Barrett ; 

PuLMONARY HYPERTENSION AND ContTINUoUS MurmMuR Dur TO MULTIPLE 
PERIPHERAL STENOSES OF THE PULMONARY ARTERIES. William G. Smith. 


annually). new issue, 


ASBESTOSIS. 


Supaortic Viking Olov Bjérk, Bengt Jonsson, and Biérn 
Nordenstrém 

PULMONARY VALVULAR Srenosis. H. F. M. Bassett 

A Strupy or 250 Panents Supsectep TO SuRGICAL TREATMENT 


or Parent Ducrus ARTERIOSUS 
Leif Efskind 

THe AeTIOLoGy oF PULMONARY THROMBOSIS IN CyaNnoTIC CONGENITAL HEART 
DISEASE WITH PULMONARY STENOSIS. Donald Heath, James W. 
DuShane, Earl H. Wood, and Jesse E. Edwards. 

Desmorp TuMouR OF THE CHesT. Wendell K. Nickell, C. Frederick Kittle, 
and James @. Boley. 

PNEUMONIA AMONG AFRICANS IN UGANDA. H. M. Leather. 

INHALATION TESTS OF BRONCHIAL HYPERSENSITIVITY IN POLLEN ASTHMA, 
K. M. Citron, A. W. Frankland, and J. D. Sinclair. 

GrowTH COonpiITIONS OF HAMARTOMA OF THE LUNG. Kaj Gotlieb Jensen 
and Torben Schigdt. 

CANCER OF THE LUNG IN PRroGresstve SYSTEMIC SCLEROSIS. 
and J. A. Milne 

A Case or Ruprure oF THe INTRATHORACIC PORTION OF 
B. J. Bickford and Philip W. Robertson. 


Nils Helsingen, jr., Odd Husom, and 


R. L. Richards 


THE TRACHEA. 


British Journal of Preventive and Social Medicine.—Issucd 
quarterly (£3 annually). The new issue, Vol. 12, No. 3, includes: 


CONGENITAL MALFORMATIONS OF THE CENTRAL NERVOUS SYSTEM IN SCOTLAND 
J. H. Edwards 

Post-NEONATAL INFANT MORTALITY IN BIRMINGHAM BETWEEN 1947 AND 1956, 
George Knox and Jean Mackintosh 


TUBERCULOSIS IN IMMIGRANTS IN BIRMINGHAM, 1956-1957. V. H. Springett, 


J Cc. S. Adams, T. B. D’Costa, and M. Hemming 
A NOTE ON THE INTERPRETATION OF m2 Tastes. J. H. Edwards. 
CORONARY AND Heart Disease in Group or Irish MALES AGED 


65-85 Roy M. Acheson and E. Donald Acheson 
A New MEeTHOD oF STANDARDIZING Deatn Rates. D. Kerridge 
Hosptrat Size anp Starr Sickness Rates. A. Barr. 


Abstracts of World Medicine.—Issued in the first week of each 
month, this journal contains abstracts of important papers 
selected from the current medical literature of the world. 
Annual subscription £4 4s. 


SOCIETIES AND LECTURES 


A fee is charged or a ticket is required for attending lectures marked @. 
Application should be made first to the institution concerned 


Tuesday, September 23 

West Enp Hospitat FOR NEUROLOGY AND NEUROSURGERY 
Dr. J. N. Milnes: neurological demonstration 

Wednesday, September 24 

ROYAL MEDICO-PSYCHOLOGICAL ASSOCIATION: PSYCHOTHERAPY AND Soctal 


PsycHiaTrRy Section.—At 11. Chandos Street, W., 8 p.m., Mr. R. Hauser 
Community Developments and Group Work ir. Psychiatry. 


Thursday, September 25 


5.30 p.m., 


ROYAL MEDICO-PsYCHOLOGICAL ASSOCIATION.—In West Hall, Royal Society 
of Medicine, 8 p.m., joint meeting with Section of Psychiatry, Royal 
Society of Medicine. Dr. W. E. Barton (Boston): Research in 


Rehabilitation 


Friday, September 26 

CamBripce Mepicat Sociery.—At Chesterford Park Research Statiof, near 
Saffron Walden, Essex, 2.30 p.m.. meeting 

INSTITUTE OF Diseases OF THE p.m., 
demonstration 

@Rovat OF anp GYNAECOLOGISTS.—At Barnes Hall, 
Royal Society of Medicine, 5 p.m., Green-Armytage Anglo-American 

V. B. Green-Armytage: Recent Advances in 


Dr. J. R. Bignall: clinical 


Sterility Lectureship by Mr 
the Surgery of Infertility 


MEDICAL NEWS 


BritisH 
MEDiIcaL JOURNAL 


APPOINTMENTS 


NORTH-WEST METROPOLITAN REGIONAL HosprTaL BoarD.—R. W. McNabb. 
M.R.C.S., L.R.C.P., D.M.R.D., Consultant Radiologist, West Herts and 
St. Paul’s Hospitals ; M. V. Graham, M.B., B.Ch., F.R.C.S., F.R.C.S.Ed 
D.O.M.S., Consultant Ophthalmologist, New End Hospital; Marion B. 
Coleman, M.B., B.S., D.P.M., Assistant Psychiatrist (S.H.M.O.), Mar!l- 
borough Day Hospital; B. F. MacCarthy, M.Sc., M.B., B.Ch., D.P.M., 
Assistant Psychiatrist (S.H.M.O.), Napsbury Hospital. 

Owen, KennetH, M.S., F.R.C.S., Part-time Consultant Surgeon, St. 
Peter's, St. Paul's and St. Philip's Hospitals, London. 

RuNWELL Hosprrat.—John Dawson, M.Sc., M.B., Ch.B., Director of Bio- 
chemical Research (appointed by Clinical Research Board as a member of 
external scientific staff of Medical Research Council) ; Alan C. Gibson, M.B., 
B.Chir., M.R.C.P.Ed., D.P.M., Senior Hospital Medical Officer. 

SOUTH-WESTERN ReGionat Hospirat Boarp.—S. P. Dhanda, M.B., B.S., 
Surgical Registrar, South Devon and East Cornwall Hospital, Plymouth ; 
R. Chakrabarti, M.B., Medical Registrar, Gloucestershire Royal Hospital, 
Gloucester ; F. G. Spear, M.B., Ch.B., D.P.M., and R. A. Flood, M.B.. 
Ch Registrars, Bristol Mental Hospital Group. 


BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 
James.—On September 15, 1958, at Hammersmith Hospital, London, W., 
to Dr. Sheila Sherlock, wife of Dr. G. Geraint James, a daughter 
MARRIAGES 


Radomski—Bazytko.—On September 6, 1958, at the Brompton Oratory, 


London, S.W., T. Radomski, M.B., B.Ch., to Grazyna T. M. Bazyiko, 
M.C.P.S 
DEATHS 

Alderson.-—.O. August 20, 1958, Frank George Seaforth Alderson, 
L.M.S.S.A. 

Boal.—On August 28, 1958, Jackson Grahame Boal, M.B., Ch.B., Surgeon 
Captain, R.N. (retired), of Crosby Lodge, Gaudick Road, Eastbourne, 
Sussex. 

Boston.—On August 22, 1958, at 4, St. Helen's, Spittal, Berwick-on- 
Tweed, Ralph Burn Boston, F.R.C.S.Ed.,. D.P.H., late of Norwich 


Burn.—On August 28, 1958, John Southerden Burn, M.B., B.Ch., of Gate 
House, Old Palace Terrace, Richmond, Surrey 

Cooke.—On August 29, 1958, at Sunnydown, Hightown, Ringwood, Hants, 
Frank Anthony Cooke, M.D., formerly of Tettenhall, Wolverhampton, 
Staffs, aged 81. 

Curnock.—On August 23, 1958, at 44, Ashcombe Road, Dorking, Surrey, 
Dennis Reginald Curnock, M.R.C.S., L.R.C.P., L.D.S. R.C.S., of 94, 
Hermon Hill, South Woodford, London, E., aged 65 

Davidson.—On September 2, 1958, at Spring Cottage, 
Warwicks, Duncan Davidson, M.C.. M.D., D.P.H., J.P. 

Dunn.—On August 31, 1958, at her home, Fern Hill, Manchester Road, 
Burnicy, Lancs, Essie Stuart Dunn, M.B., B.Ch. 

Elliott.—On August 29, 1958, at his home, The Gate House, Uplands 

M.B., B.S 


Kenilworth, 


Close, London, S.W., Frederick Elliott, 
Everett.—On August 25, 1958, at Downham Market, Norfolk, Hastings 
Footman Everett, L.R.C.P., L.R.C.S., Lieutenant-Colonel, R.A.M.C.T 
Fooks.—On August 28, 1958, at Moat Bank, Wall, Walter Pember.on 


Fooks, M.B., B.Ch., of 6, Calthorpe Road, Edgbaston, Birming'sam, 
aged 91. 

Gadsden.—On September 1, 1958, at 41, Thurlow Road, Leicester, Arthur 
Horace Gadsden, M.R.C.S., L.R.C.P., aged 89. 

Gianetti.—On August 18. 1958, in a London hospital, Mary Victoria Fraser 
Gianetti (formerly Beattic), M.B., Ch.B., D.P.H. 

Haslam.—On August 24, 1958, at Marlow Wood, Chinnor Hill, Oxford, 
Sarah Kate Keeling Haslam, M.D 

Hooper..-On August 29, 1958, in hospital, Arnold Hooper, 
L.R.C.P., of 20, Brownberrie Lane, Horsforth, Leeds, Yorks, aged 

Howe.—On August 18, 1958, at 24, Marlings Park Avenue, Chislehurst, 
Kent. Marcus Slade Howe, M.C., D.A., F.F.A. R.C.S 


M.R.C.S., 


Lamberton.—On Aueust 29. 1958, at the Cumberland Infirmary, James 
Lamberton, M.B., Ch.B., D.P.H. 
Lindenbaum.—On August 19, 1958, Konrad Lindenbaum, M.R.CS., 


L.R.C.P.. of York House, 45, Green Lane, Hendon, London, N.W 
Mullins.—On August 24. 1958, at 2, New Street, Wells, Somerset, George 
Edward Mullins, M.R.C.S., L.R.C.P 
On August 29, 1958, Harold Murtagh, M.B., B.Ch., of Ryburn 


Mortagh. 
House, Ripponden, Yorks. 

Payne.—On August 24, 1958, Helen Nora Payne, M.D., D.P.H., of 
Finchley, London, N 

Phease.—On August 12, 1958, at Bath, Ronald Norman Phease. M.B., 
Ch.B., Colonel, R.A.M.C. (retired), of 2, Valantine Close, Worthing, 
Sussex 

Pollard.—On August 29, 1958, Wilfrid Graham Pollard, of Preston Capes, 
Rugby, Warwicks 

Reed.—On August 14, 19*8, at Devizes and District Hospital, George 
Augustus Keppel Hart Reed, M.R.C.S., L.R.C.P., Lieutenant-Colonel, 
R.A.M.C. (retired), of Melbourne House, Devizes, Wilts, aged 80 

Riddell.—On August 23, 1958, at 81, Clock Road, Gourock, Andrew 
Riddell, M.B., Ch.B 

Smith.—On August 25, 1958, Edwin Charlies Allan Smith, M.R.C.P.. 
D.P.H.. Lieutenant-Colonel, I.M.S. (retired), of 15, Cranleigh Road, 
Esher, Surrey. 


Taylor.—On Avgust 9, 1958, in Paris, Robert Stanley Taylor, O.B.E.. M D 
David Oswald Taylor, M.D., D.P.H., of 


Taylor.—On August 28, 1958, 
Didsbury, Manchester, aged 74 

Walsh.—On August 27, 1958, at Highbank, Hillside Avenue, Worthing, 
George Delaval Walsh, M.R.C.S., L.R.C.P., Surgeon-Captain, R.N 


(retired), aged 78 
Weavers.—On August 23, 1958, at Mount Vernon Hospital, Northwood, 
Kenneth Thomsen Weavers, M.D 
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Any Questions ? 


We publish below a selection of those questions and 
answers which seem of general interest. It is regretted 
that it is not possible to supply answers to all questions 
submitted. 


Rabbit’s Brain for Fungus Poisoning 


Q.—Is it true that fungus poisoning may be treated by 
giving rabbit's brain, cooked or otherwise ? 


A.A belief that certain organs of rabbits possess some 
distinctive neutralizing property for the poisons of Amanita 
phalloides (or * death-cap * fungus), which in this country is 
responsible for most of the deaths that result from eating 
fungi, originated from some work by Limousin and Petit 
which was published in Paris in 1932 and republished in 
translation here.’ In retrospect, the evidence that these 
organs have any therapeutic value is, to say the least, un- 
convincing. 

The subsequent studies of Wieland and his colleagues* 
have shown that extracts of this fungus contain at least 
three poisonous polypeptides: phaloidin, and alpha- and beta- 
amatine. It is this multiplicity of toxins that probably 
accounts for the diversified clinical syndromes of the in- 
toxication in which intestines, liver, kidneys, and central 
nervous system may all become involved. Attempts have 
been made to prepare antitoxic sera for these poisons, and 
such a serum has been issued from the Institut Pasteur in 
Paris and is available in this country. The likelihood that it 
will be beneficial, however, is much lessened by the long 
latent period (usually 12 hours or more) between the eating 
of the fungus and the onset of symptoms. During this 
interval the poison almost certainly becomes attached to its 
target organ and no longer susceptible of neutralization by 
an antitoxin. 

Suggestions for treatment of poisoning from Amanita 
phalloides have been given by Birch.” The most compre- 
hensive discussion of the problem is to be found in the 
monograph by Dujaric de la Riviere. In view of the 
world-wide, and not uncommon, occurrence of fatal cases 
of poisoning with this group of fungi, their toxins and 
potential antitoxins provide a field of phytotoxicology that 
has vet been insufficiently explored by modern techniques. 


REFERENCES 


Brit. med. J., 1932, 2, 
and Reiter, M., Arch. exp. Path. Pharmakol., 


' Limousin, H., and Petit, G., 220. 


Wieland, O., Fischer, H. E.., 
1952, 215, 75 
Birch, C. A., Practitioner, 1946, 157, 135 


' De la Riviere, D., Le Poison des Amanites Mortelles, 1933. Paris 


Penicillin Resistance 


Q.—Is local penicillin treatment in the mouth likely to 
produce penicillin resistance in bacteria in other parts of 
the body ? 

A.—No, nor will it do so in the mouth itself. For the 
time being sensitive organisms may be suppressed, and any 
originally resistant ones may multiply in their place, but 
Organisms sensitive to penicillin do not acquire resistance 
to it as they can to almost any other antibiotic. Resistance 
even in staphylococci, of which we hear so much, is not 
acquired, but is a natural property in what were once very 
few strains: these have been enabled to spread widely by 
the therapeutic elimination of sensitive strains. That the 
Penicillin sensitivity of other important species of patho- 
genic bacteria often to be found in the alimentary or respira- 
tory tracts remains unchanged, despite the wholesale use of 
this antibiotic for more than ten years in every conceivable 
way, including that referred to in the question, is proved 
by the studies of Maxwell Finland and his colleagues, of 
Boston. They compared the sensitivity of hundreds of strains 
isolated in the late 1940's with others isolated recently and 
found no significant difference. Some of the species studied 
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were Streptococcus pyogenes,’ Streptococcus faecalis,’ 


pneumococcus,® and meningococcus.* 


REFERENCES 


' Jones, W. F., Feldman, H. A., and Finland, M., Amer. J. clin. Path., 
1957, 27. 159. 

* —— and Finland, M., ibid., 1957, 27, 467. 

—— Amer. J. med. Sci., 1957, 233, 312. 

* Love, B. D., and Finland, M., ibid., 1954, 228, £34. 


Congenital Heart Disease 


Q.—What are the chances of congenital heart disease in 
further children of a mother who has two healthy children 
and recently delivered a full-term male child with severe con- 
genital heart disease? The mother developed Asian in- 
fluenza a few days after conception, travelled much during 
the first three months of pregnancy, and was inoculated 
with T.A.B. vaccine and primarily vaccinated against small- 
pox between the 9th and 11th week of pregnancy. 


A.—There is no reason at the moment to suppose that 
influenza, or typhoid inoculation, or travelling early in preg- 
nancy are associated with congenital heart malformations. 
Empirical studies show that after one child has been born 
with congenital heart disease the chances of a subsequent 
child being affected in the same way are small and are of 
the order of 1 in 50.'* It is probable that this risk will 
differ for different varieties of congenital heart disease, but 
the only series so far available, based on individual types 
verified at operation, is for patent ductus arteriosus.” 


REPERENCES 
' McKeown, T., MacMahon, B., and Parsons, C. G., Brit. Heart J., 1953, 
15, 273. 


2 Polani, P. E., and Campbell, M., Ann. hum. Genet., 1955, 19, 209. 
Anderson, R. C., Pediatrics, 1954, 14, 143. 


Effects of Trichlorethylene 


Q.—-May continuous exposure to trichlorethylene cause 
eye or kidney disease ? 

A, —Trichlorethylene is usually regarded as one of the 
safest of industrial solvents, and, while chronic exposure may 
give rise to various symptoms, mainly associated with its 
narcotic effect, there is no evidence of it producing eye or 
kidney disease. It has been reported that after acute 
trichlorethylene poisoning nephritis and hepatitis may 
occur,’ but this situation would not be applicable to the 
circumstances in this question. 

REFERENCE 
' Browning, E., Rep. industr. Hith Res. Bd (Lond.), 1953, No. 80, p. 177. 


NOTES AND COMMENTS 


Extra Skin Crease.—Mr. H. H. Nixon (London, W.1) writes: 
Referring to an infant of 5 months, your expert (*‘ Any Ques- 
tions ?”’ June 14, p. 1432) states that “‘ the extra skin crease is 
very suggestive of a dislocated hip. An abnormal crease is one 
of the best early signs of congenital dislocation of the hip, and, 
even if abduction is normal, x-ray examination is advisable.” I 
have never seen a case of congenital dislocation of the hip without 
limitation of abduction, if the “* Ortolani click ” is counted as a 
form of limitation. I have seen so many normal babies with 
extra or asymmetric creases that I consider it to be of no signifi- 
cance. Caffey ef al.' report that of 666 infants examined the 
skin folds of the thighs were asymmetric in 39.7% and extra folds 
were present in 20%. This question and answer was brought 
to my notice by a clinic M.O. referring a baby with such an extra 
skin crease. Recognition of the normality of a valgus phase in 
early childhood is reducing the number of normal “ knock-kneed ” 
toddlers attending our out-patient departments. It would be a 
pity if their places were taken by normal babies with extra skin 
creases. 


Our Experr replies: One of the greatest possible tragedies in a 
child’s life is for there to be delay in the diagnosis of a con- 
genital dislocation of the hip, since the prognosis is almost uni- 
versally excellent in the first few months of life but with an in- 
creasingly high failure rate if treatment is instituted later than 
this. The main essential, therefore, is to attempt early diagnosis. 
Even in these days it is frequently not diagnosed before walking 
starts. Two of the most obvious signs are abnormal creases in 
the leg and limited abduction. Caffey’s figure refers to infants on 
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the whole younger than 5 months, and if these skin creases persist 
at 5 months they often indicate a congenitally dislocated hip. It 
is appreciated that abnormal creases may occur in the presence of 
a normal hip ; on the other hand, it is rare to see an abnormal 
hip without abnormal skin creases. Equally abduction may be 
normal in a hip which goes on to subluxation, and in the same 
article by Caffey he mentions two such cases ; conversely, he states 
that 44.2% of infants had restriction of abduction, although the 
hips were normal. We are faced with the situation of trying to 
find which cases give us enough doubt to advise x-ray examina- 
tion. Abnormal skin creases and limited abduction are in them- 
selves not infallible but are certainly most suspicious. 


REFERENCE 


' Caffey, J.. Ames, R., Silverman, W. A., Ryder, C. T., and Hough. G., 
Pediatrics, 1956, 17, 632. 


Chemotherapy for Pulmonary Tuberculosis——Dr. Roir 
OeSTREICHER (Baltimore, Maryland, U.S.A.) writes: I cannot but 
voice my objections to the views presented in an answer to a 
question (“ Any Questions ? ” July 19, p. 179). Since 1955 deter- 
minations of biologically effective isoniazid serum levels have been 
in clinical use. On the average, 30% of adults are “ rapid in- 
activators ” of isoniazid—i.e., they metabolize this drug to such 
an extent as to be biologically ineffective. The daily dose of 
isoniazid, therefore, must be determined by serum level determi- 
nations. To treat a case of pulmonary tuberculosis with | g. of 
streptomycin and 200 mg. of isoniazid daily is to invite the emerg- 
ence of streptomycin-resistant organisms, because under these 
conditions isoniazid has a very small chance to reach therapeutic 
levels. Indeed, among several hundreds of patients whose 
isoniazid serum levels were determined and who were under my 
care, only one had a biologically effective isoniazid serum level 
(without concomitant administration of aromatic amines) with a 
“loading ” dose of 2 mg./kg. body weight, a dose whieh corre- 
sponds to a daily dose of 200 mg. for the average adult. I do 
realize, however, that isoniazid level determinations by bioassay 
are not readily available in many institutions. Therefore a 
therapy for a person under 40 years of age, excreting presumably 
drug-sensitive organisms, should consist of streptomycin | g. and 
isoniazid 8-16 mg./kg. body weight daily, and P.A.S. 10-12 g. 
daily. Should the patient have gastro-intestinal difficulties due to 
P.A.S., P.A.B.A. in the same dosage may be given. To avoid the 
neurotoxic effects of isoniazid, pyridoxine hydrochloride 50-160 
mg. daily should be given in every case. I subscribe whole- 
heartedly to the view that streptomycin for long periods of time 
will cause serious cochlear or labyrinthine damage in the elderly. 

I think that the question itself brings up once more the sad 
theme of the ever-increasing number of patients who excrete drug- 
resistant organisms, who cannot be operated on for various 
reasons, and who thus join the ranks of custodial cases for the 
remainder of their wretched lives. The question could have been 
answered with one sentence : admit the patient to a chest hospital, 
where he will be treated by competent chest physicians. 


Our Expert replies: Dr. Oestreicher raises an important theo- 
retical point. It is, of course, well known that some 30% of adults 
are “ rapid inactivators ” of isoniazid. On theoretical grounds it 
is certainly reasonable to expect that such patients would require 
higher doses of isoniazid. But in practice this seems unlikely. In 
the British Medical Research Council series, and in many centres 
in this country, the standard dose of isoniazid has been 100 mg. 
twice daily. Yet when this dose is combined with streptomycin 
1 g. daily the incidence of drug resistance is very low indeed,’ 
and in some series nil.** In the latter two series the rate of 
sputum conversion to negative was 100%. Although isoniazid 
serum levels were not carried out on these patients, it seems prob- 
able that there were an appreciable number of “ rapid inactiva- 
tors” among them. Yet the relatively small dose of isoniazid 
appears to have been entirely effective. Such a dose also avoids 
the risk of peripheral neuritis and the necessity of giving pyri- 
doxine. It is far more dangerous to follow the practice, unfor- 
tunately so widespread, of giving intermittent streptomycin with 
daily isoniazid. The relatively high incidence of drug resistance 
on this regime was demonstrated in the British Medical Research 
Council controlled trials over five years ago. In tuberculosis, as in 
other diseases, it is important that treatment should be founded 
not on purely theoretical considerations but on properly designed 
practical trials. As a result, at least in some areas of this country, 
the number of patients who excrete drug-resistant organisms is 
steadily decreasing, not increasing as Dr. Oestreicher suggests. 
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Brucella Abortus in Milk.—Dr. J. M. Ross (Senior Medical | 


Officer, Ministry of Health, London, W.1) writes: May I draw 
your attention to a somewhat misleading answer to the questiog 
on the action necessary on finding Br. abortus in milk (“A 
Questions? " July 26, p. 260)? Regulation 20 of the Milk ang 
Dairies Regulations, 1949, empowers local authorities to impose 
control measures when there is danger of any disease being con. 
tracted by man through the consumption of milk: this covers 
the risk of milk-borne human brucellosis, whether due to 
Br. abortus or Br. melitensis. Uf a medical officer of health hag 
evidence which satisfies him that any person is suffering from 
disease caused by the consumption of milk, or that milk is being 
sold which is infected with disease communicable to man, he 
can either stop the sale or allow such sale only on the condition 
that the milk is first so treated as to be made safe; in practice, 
this means pasteurization. If the medical officer of health has 
no more than reasonable grounds for suspecting a milk supply 
either of having caused disease in a consumer or of being patho- 
genic to man, he can only impose treatment of milk before sale: 
he cannot stop sale on suspicion. Milk whey and other agglu- 
tination tests are useful for detecting brucella infection in dairy 
herds. They demonstrate the presence of brucella agglutinins, 
but they are not evidence of the presence of the organism itself 
in the milk. The “ring” test provides a valuable and simple 
means of screening milk samples and selecting those which should 
be submitted to the longer techniques of special culture methods 
or guinea-pig inoculation; only such techniques can provide 
satisfactory evidence that a milk is infected, or, at least, was 
infected when the sample was taken. The selective medium 
which Mair’ recommends for the isolation of Br. abortus in 
herd milk gives a result in 4-5 days. Guinea-pig inoculation 
takes some 6-7 weeks to give results, and the length of this 
interval creates certain administrative difficulties in dealing with 
milk-borne brucellosis, because the secretion of the organism in 
the milk is limited to certain periods, some 6-8 weeks, at calving 
time. The milk concerned may well have ceased to be infected 
by the time that the result of the biological test has become 
available some six weeks after the sample has been taken. To 
keep the picture in proper perspective, one should add that 
(1) over 92% of all milk sold in this country is now heat-treated, 
and (2) the evidence suggests that most current cases of undulant 
fever are not due to the ingestion of infected milk but to con- 
tact with infected material from occupational or other circum- 
stances. 
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Gluten-free Diets.—Mr. J. K. FLeminaG, chief chemist of A, & 
R. Scott Ltd., writes: In their article on gluten-free diets (August 
2, p. 299) Dr. R. F. Fletcher and Miss Marjorie Y. McCririck give 
a list of the gluten-free products of various manufacturers. In 
case there is any possibility of confusion between those of our 
products which do not or do contain gluten, I should like to point 
out that A. & R. Scott Ltd. market a product called “* Baby Cereal 
Twin-Pack,” the wheat cereal of which does contain gluten. 
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